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INTRODUCTION 


In recent years numerous investigations have been undertaken to 
determine the resistance of varieties of economic plants to various 
diseases. The importance of disease-resistant varieties in the 
prevention of losses caused by parasitic organisms has long been 
emphasized, and their discovery and utilization is a well-recognized 
method of plant-disease control. 

The investigations,’ the results of which are presented in this 
bulletin, are a continuation and expansion of those previously con- 
ducted by the senior writer at the Missouri Agricultural Experiment 
Station. 

REVIEW OF LITERATURE 


Previous to a recent publication by the senior writer (13)? very 
little study had been made of the resistance of oat varieties to loose 
smut, Ustilago avenae (Pers.) Jens., and covered smut, U. levws 
(K. and S.) Magn. Slight variations in the percentage of smut 
infection in different varieties of oats were noted by Arthur (2), in 
New York. The infection varied considerably, and none of the 
varieties was entirely free. Plumb (12) recorded from 1 to 3 per 


1 Tssued also as Brooklyn Botanic Garden Contributions No. 34. 

2 The writers desire to acknowledge the valuable assistance in conducting these experiments which they 
have received from Supt. L. C. Aicher, formerly of the Aberdeen, Idaho, substation; Dr. I. E. Melhus, of 
the Iowa station; Prof. J. H. Parker and Prof. L. E. Melchers, of the Kansas station; Dr. W. E. 
Maneval, of the Missouri station; and Dr. E. F. Gaines, of the Washington station, as well as from others 
mentioned later in the text. Miss Naomi Howells rendered valuable assistance in connection with the 
experiments at the Brooklyn Botanic Garden. 

8 Serial numbers (italic) in parentheses refer to ‘‘ Literature cited,’’ at the end of this bulletin. 


96995°—25j,——1 


9 BULLETIN 1275, U. S. DEPARTMENT OF AGRICULTURE 


cent of smut in the Racehorse variety when inoculated kernels 
were sown, as compared with more than 9 per cent in White Australian 
oats grown under similar conditions. 

Jensen (8), in Denmark, recorded the percentage of smut infection 
in 22 varieties of oats during 1885, 1886, and 1887. In 1885 the 
highest percentage of infection recorded was 28, and several varieties 
were entirely free. The next year the aeeh eer parcon egy of smut 
was 45, and practically all the varieties were infected to a greater 
or less extent. In 1887 the highest percentage of smut was 75, and 
all the cultivated varieties were infected. No special efforts were 
made to inoculate the seed, and the results indicated clearly that in 
successive years there was greater contamination of the seed of the 
different varieties. As no artificial inoculation of the seed was 
made, the experiments are not convincing as to the comparative 
resistance of the varieties. It may be noted, however, that the 
variety Blainsly in general showed the highest percentage of infection 
and further that Avena sirigosa Schreb., grown during these same 
years, remained entirely free from infection. 

Kellerman and Swingle (10) mention differences in the prevalence 
of smut in a few varieties of oats. They quote Bartholomew to the 
effect that the earlier and colored varieties, such as.Red Texas 
and Black Winter, suffer more than the white varieties. Hickman 
(5, 6), in Ohio, has recorded the prevalence of smut in a number of 
varieties of oats, most of which showed from 1 to 10 per cent of 
mfection. Many varieties, however, showed higher percentages of 
smut, and none proved entirely free. Hickman also noted the 
imcrease of smut in the varieties Mm successive years, due to the 
increased contamination of the seed. Selby (16) also has recorded 
the occurrence of smut in oats. All of the 27 varieties recorded by 
him generally showed high percentages of infection. Jones (9) 
noted the occurrence of smut in oat varieties in Vermont and found 
considerable variation in its prevalence in different varieties, none 
showing any striking evidences of resistance. Shamel (/7) records 
the percentage of smut in 34 varieties grown at the Illinois Agri- 
cultural Experiment Station in 1900. The infection varied from 1 
to 22 per cent. 

Zavitz (23, 24, 25) has noted the marked freedom of Early Ripe 
(Burt) oats from smut. In 1906 he sowed treated seed of five varie- 
ties of oats, all of which remained free from smut. These varieties 
were then grown from 1907 to 1914, inclusive, without further seed 
treatment. No efforts were made to inoculate the seed, and any 
smutted plants that appeared in the plats as a result of chance con- 
tamination were removed before harvest. During these years as a 
result of chance contamination there was a very marked increase in 
the percentage of smut in Black Tartarian and small percentages in 
Joanette, Siberian, and American Banner. On the other hand, in 
{arly Ripe only one smutted head was found in 1913 and two in 1914. 

Various agricultural experiment stations in bulletins or reports 
make more or less casual reference to the prevalence of smut in differ- 
ent varieties of oats. In most cases these records have more signifi- 
cance in indicating the varying degrees of contamination of seed 
than in indicating the possession of resistance on the part of certain 
varieties. 
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Tubeuf (19) inoculated 25 varieties of oats with the spores of 
Ustilago avenae and found great differences in the percentages of 
smut which developed. With one exception (Avena sativa var. aris- 
tata) all the varieties were infected. In a second experiment he grew 
six varieties, and all of them proved to be more or less susceptible. 
In this experiment A. sativa aristata was severely attacked. The 
Hopetown variety gave the highest percentage of infection in both 
experiments. 

ose (/4) carried out an experiment with carefully inoculated seed, 
im which he used 63 varieties and sowed two lots of seed of each, one 
early in the season and the other late. Wide differences were noted 
in the percentage of smut in the different varieties. They showed 
infection varying from 1.76 to 17.67 per cent. Two varieties, 
Schwarzer Brie and Oderbrucher, gave negative results. In general, 
a higher percentage of infection was obtained in the later seeding. 

Appel and Gassner (1) mention the fact that Fichtelgebirgs and 
other mountain varieties of oats are much more susceptible to smut 
than Ligowa. MHiltner (7) aiso refers to the great susceptibility of 
Fichtelgebirgs oats as compared with Ligowa. 

McAlpine (11) successfuily infected both wild and cultivated oats 
with spores of Ustilago avenae from wild oats. He also infected wild 
oats with spores from cultivated cats. 

In a previous publication the senior writer (/3) has described his 
experiments on ie resistance and susceptibility of species and varie- 
ties of Avena to both the loose and the covered smut. ‘The experi- 
ments with Ustilago avenae extended over a period of five seasons, 
during which 154 agronomic varieties and strains belonging to seven 
species of Avena were grown. ‘These agronomic strains and varieties 
were distributed as follows: Avena brevis Roth, 3; A. fatua L., 3; A. 
nuda L., 4; A. sativa L., 99; A. sativa orrentalis L., 24; A. sterilis L., 
18; and A. strigosa Schreb., 3. The experiments with Ustilago levis 
were continued during four seasons, and 146 agronomic strains and 
varieties belonging to the same seven species of Avena were grown. 
The strains and varieties were the same with the exception that six 


‘strains of A. sativa and two of A. sativa orientalis were omitted. 


It was found that all the strains of the species Avena brevis Roth 
and A. strigosa Schreb. were entirely free from infection. In the 
experiments with Usitlago avenae 995 plants of A. brevis and 1,247 
plants of A. strigosa were grown. In the experiments with U. levis 
996 plants of A. brevis and 1,010 of A. strigosa were grown. 

Avena fatua L. proved quite susceptible to both smuts. The 
infection with Ustilago avenae varied from 26.9 to 38 per cent and 
with U. levis from 17.4 to 60.7 per cent. 

All the strains of Avena nuda L. proved extremely susceptible. The 
percentages of infection obtained usually were very high and in 
general averaged above 50 per cent. 

All the varieties and strains of Avena sativa orientalis L. were 
moderately susceptible. Infection rarely exceeded 50 per cent, but 
the average for all the different varieties was above 25 per cent. 

The large number of strains and varieties of Avena sativa L. showed 
a considerable range in the degree of susceptibility to both smuts. 
A few varieties, of which Canadian, Early Champion, and Victor 
are the best illustrations, proved very susceptible, but most varieties 
showed only moderate percentages of infection, A few, for example, 
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mutica (No. 45) and aurea (No. 7), gave low percentages of infection. 
Two strains of Black Mesdag (Nos. 70 and 117) consistently showed 
negative results. 

he varieties of Avena sterilis L. have proved to be only slightly 
susceptible to both smuts. Three strains of Burt (Nos. 67, 175, and 
253) have consistently showed very low percentages of infection with 
both loose and covered smuts. Two other strains (Nos. 74 and 75), ° 
the latter listed under the name of Early Ripe, proved to be some- 
what more susceptible, particularly to Ustilago avenae. The variety 
Fulghum proved to be exceptionally resistant, only 5 infected plants 
being obtained out of a total of 491 grown from seed inoculated with 
U. levis, while in the series inoculated with U. avenae 499 plants were 
grown, of which 2 were infected. The other varieties of A. sterilis— 
Italian Rustproof, ludoviciana, nigra, Selection, and Turkish Rust- 
proof—showed either negative results or low percentages of infection. 

Itis noteworthy that the various strains and varieties used respond- 
ed similarly to inoculation with the two smuts. Asa rule no impor- 
tant differences in the infective capacity of the two smuts were ob- 
served. Ina given year one variety may have been infected slightly 
or not at all by one of the smuts and severely by the other, but in the 
following year the relations may have been reversed. It is especially 
noteworthy that the highly susceptible varieties, such as Avena nuda 
and A. satwa var. Canadian and var. Victor, were equally susceptible 
to both smuts, the highly resistant varieties, such as A. sativa 
var. Black Mesdag and A. sterdlis var. Fulghum, were equally resist- 
ant to both smuts, and varieties that consistently showed negative 
results with one smut behaved similarly toward the other. 

Heald (4) recently reported his results with 19 varieties of oats 
inoculated with the spores of Ustilago levis. Three varieties of hull- 
less oats (Avena nuda) had more than 87 per cent of infection. Infec- 
tions ranging from 27.5 to 73.2 per cent were shown in 14 varieties, 
mainly A. sativa types. Two varieties showed negative results. 
One of these, Texas Red, belongs to the A. sterilis group, and the 
other, Kherson, belongs to the A. sativa group. 

Vavilov (20) has reported his observations on the behavior of a 
large number of varieties of oats with reference to Ustilago avenae. 
His results are briefly summarized in Table 1. 


TaBLE 1.—Observations of Vavilov on the behavior of certain varieties of oats with 
reference to Ustilago avenae 


Num- : 
Oat varieties ber of Remarks 
strains 
Aivens barbatal Bott: 221 oe. sae ees 4 | 1 susceptible, 1 immune, 2 in which the stamens 
only were infected. 
DrevissOtb ob ee See ee ae i | Immune. 
byzantina C. Koch = A. algeriensis 
raat tec a es eee ee oe te eS aN 2 Do. 
Gauda Dur ssc t 320. Fee alee eee 2 | Susceptible. : ‘ 
diffusa Aschr. and Graeb. = A. sativa L_- 63 | 56 susceptible, 6 resistant, 1 immune 
fate eb ate fo ee SSO ee ee 8 | Susceptible. 
lidogicians Dor sss 2 Se a ea 4 0. 
OY DLO}: Sol (phd soele ARS aaa ae Baraat deelaee hal Tt eid AES f 2 | 1susceptible, 1 resistant. 
orientalis Schrebsa_ - iF fe eee ress | 15 | Susceptible. 
DilOsa Ms woes cots ce ee pe oa 1 Do. 
Bterilis Eris ncn dew olde ee nn ek 3 Do. : 
StnizOss SCHED ses esac)... See ee So eee 4 | 3 immune, 1 susceptible. 
Wiestil Steuds.coo- ncn ke nce eee ee 1 | Susceptible. 
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Vavilov’s results coincide very closely with those obtained by the 
senior writer. The resistant and susceptible strains and varieties 
are similarly distributed among the different species. It is especially 
interesting that the only immune variety of Avena sativa (A. diffusa) 
observed by Vavilov is Mesdag, which appears to be identical with 
the variety Black Mesdag which proved so free from smut in the 
experiments of the senior writer. In his field experiments Vavilov 
found this variety entirely free from smut, but under greenhouse 
conditions he was able to obtain an occasional smutted plant. Vavi- 
lov also records resistance to loose smut in A. nuda var. biaristata. 
This variety, unlike the other varieties of A. nuda investigated, is 
characterized by 14 to 16 chromosomes. Vavilov also records that 
one strain of A. strigosa proved to be susceptible to loose smut. This 
strain, however, also is genetically different from the ordinary races of 
this species and can be readily crossed with varieties of A. sativa. 

Stapledon (78) has noted the prevalence of smut in the varieties 
of oats at the Welsh Plant Breeding Station at Aberystwyth. His 
results are much more significant on the question of contamination 
of seed than on the problem of varietal resistance. It should be 
noted, however, that Welsh Strigosa, belonging to the Avena strigosa 
group, produced some smutted plants. 

Sampson and Davies (15) have recorded the occurrence of Ustilago 
avenae on 31 varieties in the experimental plats at Aberystwyth, 
Wales. Fifteen of these, among them the varieties Culberson, Black 
Mesdag, Golden Rain, and Black Mogul, appeared to be quite 
susceptible. According to these investigators, U. levis is rare in 
Wales, having been found in the experimental plats only on Avena 
nuda var. chinensis and A. strigosa subspecies glabrescens and orcadensis. 
They carried out an experiment in which they inoculated eight 
varieties of oats with spores of U.levisfrom Orkney Strigosa. They 
obtained infection on Orkney Strigosa, but the other seven varieties— 
Algerian Sterilis, Welsh Strigosa, Ceirch du Bach, Black Tartar, 
Golden Rain, Radnorshire Sprig, and Potato—gave negative results. 
However, according to their other records these varieties are infected 
severely by U. avenae. 

In comparing the results of Sampson and Davies with those pre- 
viously obtained by the senior writer, the most important difference 
is the occurrence of smut on Black Mesdag and the different varieties 
of Avena strigosa. It is not unlikely that different strains of certain 
varieties of oats May vary in their susceptibility to smut. The 
senior writer has received from the Welsh Plant Breeding Station 
its varieties of A. strigosa and has found that they are quite different 
in appearance from those with which he has worked. It is evident 
_ that there are varieties and strains of A. strigosa which are susceptible 
to oat smut and others which are highly resistant. 


CHARACTERISTICS OF THE OAT SMUTS 


There are two distinct species of smuts which attack oats—the loose 
smut, Ustilago avenae (Pers.) Jens., and the covered smut, U. levis 
(K. and 8S.) Magn. The principal morphological distinction be- 
tween them is found in the character of the spores. The spores of 
loose smut are minutely echinulate, while those of the covered smut 
are entirely smooth. The spores of both are about the same size 
and shape and are somewhat lighter colored on one side. 
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The two species also may be distinguished by their pathological 
effects upon the host. The loose smut causes a very complete 
destruction of the kernel and inclosing glumes. Soon after the oat 
panicle emerges from the boot the black, dusty spores with the rem- 
nants of the host tissues are disseminated, leaving the naked, slightly 
branched rachis. The infected heads in the crop appear before or 


with the normal heads. The covered, or hidden, smut also causes ‘ 


the destruction of the kernel, but the protecting glumes are less 
involved, remaining more or less intact and partially concealing 
the smut spore masses. There is very little dissemination of the 
spores in the field, so that the infected panicles and their spores are 
harvested with the sound grain. The smutted heads appear simul- 
taneously with or usually a little later than the normal heads (PI. I). 

The life histories of the two species are in general quite similar. 
Both parasites penetrate the very young seedlings of the host. The 
mycelium grows in the embryonic host tissues, and the spores are 
produced in the ovaries and adjacent structures. 

It is probable that the loose smut is dissemimated very largely by 
spores which reach the kernel during its development in the field. 
Jensen (8) has emphasized the possible importance of the spores 
present between the kernel and the protecting husks. Zade (22) has 
recently shown that the spores of the loose smut may germinate in 
the developing flower and form a rudimentary mycelium in the outer 
tissues of the kernel or in the adjacent glumes. This type of flower 
infection, however, is very different from typical flower infection as 
found in Ustilago tritict and U. nuda. Whatever may be its im- 
portance in the development of smut or whatever may be the im- 
portance of spores inclosed by the husks, it is evident from numerous 


inoculation experiments that high percentages of infection of oats 


may be obtained by dusting the dry spores on the outside of the 
orain. 

~ The dissemination of the spores of the covered smut takes place 
very largely in harvesting, threshing, and similar operations. The 
spores are separated from the inclosing tissues and scattered over 
the adjacent sound kernels. 


FIELD EXPERIMENTS 
EXPERIMENTAL PROCEDURE AND RESULTS 


The investigations of the senior writer on the varietal resistance 
and susceptibility of oats to loose and covered smuts have been con- 
tinued in the United States Department of Agriculture in cooperation 
with a number of State agricultural experiment stations and later at 
the Brookiyn Botanic Garden, Brooklyn, N. Y... The experiments 
under way at the Missouri Agricultural Experiment Station at 
Columbia were continued. Extensive sowings were made at Aber- 
deen, Idaho, in cooperation with the Idaho Agricultural Experiment 
Station in 1919 and 1920. In cooperation with the Lowa Agricul- 
tural Experiment Station, similar studies were carried on at Ames 
in 1919 and 1920. Sowings also were made at the Kansas Agricul- 
tural Experiment Station at Manhattan in 1920 and at the Washing- 
ton Agricultural Experiment Station at Pullman in the same year. 
At Pullman the seed sown was inoculated with the covered smut 
(Ustilago levis) only. At all the other stations both smuts were 
used for inoculating the seed. 
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USTILAGO INFECTION OF OATS 


A, Ustilago avenae (Pers.) Jens. on Avena sativa L. var. Victor (natural size); B, Ustilago levis 
(K.and 8S.) Magn. on Avena sativa L. var. Victor, partially smutted head (two-thirds natural 
size); C, Ustilago levis (K. and 8.) Magn. on Avena sativa L. var. Victor, completely smutted 
head (two-thirds natural size) 
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The methods employed were similar in all essentials to those 
previously described. The varieties were grown in rod rows, and 
the usual method was to have three plats arranged side by side. 
The seed inoculated with Ustilago avenae was sown in one plat, 
uninoculated seed was sown in the central plat, and seed oneninieh 
with U. levis in the third plat. 

Certain varieties also were used as checks and were repeated fre- 
quently in the series of varieties and strains. Victor and Canadian, 
varieties of Avena sativa, and some variety of A. nuda commonly were 
used as such checks, because of ther marked susceptibility to the 
smuts. Fulghum, a variety of A. sierilis, and Black Mesdag, a 
variety of A. sativa, were included because of their high degree of 
resistance. Generally some strain of A. brevis and A. strigosa also 
were included as checks. The use of these checks served a twofold 
purpose. If the susceptible check varieties had consistently high 
percentages of infection throughout the plat, it made possible more 
definite conclusions regarding the resistance of the other varieties. 
On the other hand, the highly resistant strains were given all possible 
opportunity to become infected. 

he spores used in the foregoing experiments usuaily were obtained 
from a plat of some variety of Avena nuda and kept over until the 
following season. 

The seed to be sown was placed in small packets, each sufficient for 
sowing arodrow. ‘The endeavor was to bring to maturity somewhere 
between 75 and 100 plants to the row. Accordingly, the seed was 
not sown. as thickly as is ordinarily the rule in oat nurseries. A small 
quantity of the spores of Ustilago avenae was placed in each packet of 
one lot and mixed with the seed by a thorough shaking. Ina similar 
fashion the seed in the third lot of packets was inoculated with spores 
of the covered smut. The seed for the second lot was not inoculated. 

The data were collected as soon as possible after the varieties began 
to head. Peery by the time the oats in the check plat were 
mature practically ali of the rows in the inoculated plats had been 
removed. 

The seed was obtained from a number of sources. Many of the 
varieties originally came from Doctor Bub4&k, at the time Director 
of the Botanical Garden at Tabor, Bohemia. Dr. W. C. Etheridge 
furnished practically a complete set of the varieties which he de- 
scribed in his memoir on the classification of oats. A very large 


- collection of varieties has been furnished by T. R. Stanton, agrono- 


mist in charge of oat investigations, United States Department of 
Agriculture. The writers are especially indebted to Mr. Stanton for 
a great deal of assistance in identifying the different varieties grown 
in the experiments. Prof. J. H. Parker, of the Kansas Agricultural 
Experiment Station, and Dr. C. E. Leighty, of the Office of Cereal 
Investigations, United States Department of Agriculture, each fur- 
nished a few varieties. 

The results obtained are presented in Table 2. In this table the 
species are arranged in alphabetical order, with the varieties simi- 
larly grouped under each species. The “S. N.”? numbers recorded 
are those of a series used by the senior writer in the nurseries of his 
previous experiments. A variety having a Cereal Investigations 
accession number has that number added for further identification. 
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Table 2 records the counts of the total number of plants, the num- 
ber infected, and the percentage infected at all stations except Man- 
hattan, Kans. At the Kansas station no plant counts were made, 
and accordingly the data recorded in the table are based on the pani- 
cle counts.* Records were taken at all the other stations on the total 
number of panicles and the number infected, but these data are not 
included in the table. In general, the percentage of smut calculated 
on the basis of infected panicles is considerably lower than that cal- 
culated on the basis of infected plants. This is explained by the fact 
that a considerable number of plants are only partially smutted 
and so bear both sound and smutted panicles. All partially smutted 
plants shown in the table, however, are recorded as infected. 

For purposes of comparison the previously published data obtained 
at Columbia, Mo., are included. Some corrections in varietal names 
have been made, and the data from a few strains which were found 
to be mixed are omitted. 


TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated 


[Where two circled figures follow the name of a station (Columbia, column 2) the first one indicates the 
number of years that the variety was grown in the series with Ustilago avenae and the second one the 
number of years it was grown in the U. levis series. A single circled figure indicates that the variety was 
grown in both series the number of years thus indicated.] 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, Pau ee and strain Station and year 
Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
Avena brevis: 
BN ele oe ae ae Columbia @@-------- 278 0 0 405 0 0 
Columbia @@_ --____- 490 | 0 0 347 0 0 
Columbia, 1920_______- 80 0 0 80 0 0 
S.N.77 FATES AG20E ee 472 0 0 492 0 0 
Oki: Hh ae? Aberdeen, 1920._______ 72 0 0 130 0 0 
Brooklyn, 192= 118 0 0 78 0 0 
Brooklyn, 1922________ 166 0 0 157 0 0 
Columpbisi@)s22--. 5 227 0 0 244 0 0 
Columbia, 1920_______- 60 0 0 60 0 0 
AMO6S, 1920°) om 23 sve 132 |: 0 0 143 0 0 
Aberdeen, 1919________ 176 0 0 127 0 0 
SAsi34. fect si tee Aberdeen, 1920_______- 280 0 0 76 0 0 
Manhattan, 1920______ 111 0 0 171 0 0 
Pella At920. ..52 25S Aree ire = A eee ee 94 Q 9 
Brooklyn, 1921______.- 691 0 0 433 0 0 
Brooklyn, 1922_______- 190 0 0 219 0 0 
Sa INis0 cars es Aberdeen, 1919_______- 24 0 OL Fd. 1hk eS ee? Sa. 8 
Columbia, 1920_______- 60 0 0 60 0 0 
Ames, 19Y9 92-52% bet 173 0 0 57 0 0 
Ames, 19205e.-4 4.9! 151 0 0 170 0 0 
Aberdeen, 1919_______- 58 0 0 45 0 0 
SIN142-o.. tre series Aberdeen, 1920_______-_ 112 0 0 80 0 0 
Manhattan, 1920_____- 329 1 -o 419 0 0 
Pullman: 1920:5 5 SSC ile ee a ee es eee 61 0 0 
Brooklyn, 1921________ 157 0 0 90 0 0 
Brooklyn, 1922_._-___- 223 0 0 86 0 0 
Columbia, 1920_______- 37 0 0 50 0 0 
Ames; 1920... ors. 109 0 0 142 0 0 
Aberdeen, 1919___.___- 33 0 0 65 0 0 
8. N. 289, C. I. 1783 (late- |} Aberdeen, 1920_...___- 40 0 0 114 0 0 
maturing strain). Manhattan, 1920_____- 77 0 0 113 0 0 
Pullmans 3900/68). VPA CI RY Bee 104 0 0 
Brooklyn, 1921_..____- 140 0 0 87 2 2.3 
Brooklyn, 1922-__.___- 491 0 0 454 2 4 


‘In all cases where totals have been given the counts have excluded the figures for Manhattan. 
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TABLE 2.—Resulis of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
- years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, variety, and strain Station and year 
of oats Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
Z Columbia@)e 2222222 =. 50 19 38. 0 51 31 60. 7 
erect Aberdeen, 1920_______- 57 Sie @ | Aaa Piacoa Mache (Si, Sep 
YE NS ais ae i a aa Brooklyn, 1921________ 103 37 35. 9 45 17 37.7 
Brooklyn) 1922). - 74 5 6.7 54 14 25.9 
Columbia, 1920_______- 30 5 16.6 34 17 50. 0 
AGMIeS 1920s Sete 51 21 41.1 12 62 86. 1 
A beseeeny Hr eis 2 RL 32 6 18.7 24 10 41.6 
Aberdeen, 1920________ 74 50 67. 5 33 3 93. 9 
S. N. 290, C. 1. 1779_-._-_- Manhattan, 1920... 49 19| 38.7 48 FS ge, ¥ 
deb UN ea ken alee NS PAC Wace aN Wel Uae g Fe Sse OR 57 38 66. 7 
Brooklyn, 1921_______- 87 39 44.8 45 25 55. 5 
Brooklyn, 1922________ 71 0 0 72 19 26. 3 
Ser pea ateaee en doe See Ames, 1920___________- 88 34 38. 6 75 56 74. 6 
Avena ludoviciana: 
S. N. 72 (a variety with | Brooklyn, 1921________ 55 0 0 60 0 0 
typical prostrate habit). 
Columbia @@.------- 296 18 6.0 193 30 15. 5 
SiSINGS0 Soa teak a jaberdecn, TO2ZO8 ee 42 0 (Oise [sit iats BST eas aki ea hc Rae in ea 
Brooklyn, 1921-8 0-732 90 3 3B 77 12 15.5 
Columbia @22 2222-2 —~ 29 0 0 23 0 0 
Aberdeen, 1919_______- 15 1 (GRC NG laa eel Wo ea ||" lea 
See Nigel Ose oe ee aa Aberdeen, 1920________ 57 12 21.0 35 11 31.4 
LEA DU Ua eke ola 4 hE 7A 0 )eatealee Maal |e * eH (einai er a 12 0 0 
Brooklyn, 1921________ 54 7 12.9 51 1 1.9 
Brooklyn 19220 re 51 0 0 36 0 0 
Columbia, 1920________ 11 ) 0 27 7 25.9 
Aberdeen, 1919________ 45 1 PP OAM litle ann IDs eave | Lice. ian 
S.N.180, C. 1.1780 (white- |, Aberdeen, 1920________ 30 2, 6. 6 33 10 30. 3 
grained strain). Brooklyn, 1921_______-_ 67 2 2.9 48 6 OAS 
Brooklyn, 1922________ aes at 0 0 46 1 FM 
Columbia, 1920________ 39 3 7.6 95 12 1255 
IMCS 1920 eee ee 95 12 12.6 82 11 13.4 
aay LOT wey 36 7 19. 4 61 | 16 26. 2 
Aberdeen, 1920________ 85 21 24.7 93 22 23. 6 
S. N. 291, C. I. 1781__--___ Manhattan, 1920._._.. 106 16| 15.1 91 140 ise 
Leola ake a TRY VAD aes ae veal | ces uboeledl Po Sa ea A 90 25 27.8 
Brooklyn, 1921________ 64 17 26. 5 64 21 32.8 
Brooklynyilo222 is o* 80 3 Sok 66 7 10. 6 
Avena nuda: 
Var. biaristata, S. N. 181, | Aberdeen, 1920________ 102 97 O50 ja [ee ee Rae ee | gee ee 
C.I. 1769. ¢ . 
Columbia, 1920_______- 32 26 BN Deh haa Sal ee aa 
ASITIGS 1920 see eee oe 244 242 99. 1 252 249 98. 8 
Aberdeen, 1919________ 57 49 86. 0 49 48 97.9 
Var. biaristata, S. N. 298, |) Aberdeen, 1920________ 76 76 | 100 101 101 100 
CE 1770: Manhattan, 1920______ 116 115 99.1 70 67 95. 7 
prt rer ara G2 sare Pte, || era eR ee este pao 8 67 67 100 
Brooklyn, 19212 e582" 429 | . 414 96. 5 335 328 97.9 
Brooklyn, 6 poe, (ead! 258 26 10. 0 Hes i ie 4 
: aoe olumbia @)@)___--_-_- 324 288 88. 8 122 4 k 
Var. inermic, S. N. 26 >_---1) ,herdeen, 1920........ 7 BENE SATO) Lone ane | Ri 
Columbia @@__--_-_-__- 505 344 68. 1 183 104 57.3 
Columbia, 1920__..-___ 136 71 Sy 74 135 88 65. 1 
Aames, LOTS Si en 124 75 60. 4 242 43 17.7 
ee eS Seek eee 268 170 63. 4 156 130 ae 
. . a erdeen, 1919_______- 258 215 83. 3 273 245 i 
Var. inermis, 8. N.30°----1)'s herdeen, 1920_..... 1,002} 933] 931| 633) 567] 89.5 
Manhattan, 1920______ 464 439 94.6 353 340 96. 3 
eat rn ara a GO a Sn Neer Se eee eee 372 272 73.1 
Brooklyn, 1921_______- 440 402 91.3 354 311 87.8 
Brooklyn, 1922_______- 750 166 22.1 809 619 76. 5 
Coltimbiai@: eas 42225 103 51 49.5 99 65 65. 6 
Var. inermis, S. N. 144____|] Aberdeen, 1920_______- 69 64 92. 7 55 37 67. 2 
Brooklyn, 1921_______- 91 73 80. 2 97 58 59. 7 
Brooklyn; 192225225222 196 6 3. 0 164 41 25. 0 


« This variety differs from No. 293 in possessing dark-colored pales. 

5 A larger, more robust awnless type received under the name Elegantissima. 

¢ This variety was received under the name Avena chinensis Fischer. According to Koernicke and 
Werner, the Chinese hull-less oat should have one awn on the lowest flower. 


96995°—25 2 
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TaBLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 


years indicated—Continued 


Species, variety, and strain 


of oats Station and year 


Avena nuda—Continued. 
Var. inermis, S. N. 294 
C. 1. 1768 


Ames; 1920 2-2-2 42=2 

Mee ae ao dee 

ee Aberdeen, 1920____--- 
tine ty, S. N.. 292, C. L | Manhattan, 1990 iene 
; Pullman, 1920_______- 
[Brooks 1921 = 32% 
Brooklyn, 1922_-____- 
Columbia, 1920__-_---- 
Rates, TOLOM Stee 
it Amres, [92D "= 4=== 
Abundance, S. N. 269,C.I. os a 


Avena Sativa: 


731. 


Manhattan, 1920__--- 
Pullman, 1920______-- 
Brooklyn, 1921_-_____ 
Columbia, 1920_----_- 
Ammes2 1919 == === 
IATNES, LOD) ss eee 
Aberdeen, 1919_____-=- 
Aberdeen, 1920___-_-- 
Pullman, 1920__..---= 
Brooklyn, 192i ____--: 
Manhattan, 1920_-___ 
Columbia G)-_----=:=- 
Columbia, 1920___-_-- 
Ames, 1919 Se S22 e-=* 
Ae sO iG Ss 
Jar. ari S. N. 35.-__|J Aberdeen, 1919____--- 

Nace ee stele: Aberdeen, 1920___---- 
Manhattan, 1920_-__- 

Pullman, 1920________ 

Brooklyn, 1921 _-_---- 

Brooklyn, 1922_-____- 

Colymbisi@),--=--42=2 


Albion, S. N. 270, C. I. 729- 


Var! aurea, SSN. 7-225 Ames, 1919 


Aberdeen, 1920_____-_- 

Columbia, 1920_------ 

AMES SAO 20 ee 

Aberdeen, 1919_______ 

Var. aurea, S. N. 328, C. I. |) Aberdeen, 1920--_---- 
1772. Manhattan, 1920_-__- 
Pullman, 1920__------ 

Brooklyn; iGar o=-4525 

Brooklyn, 1922_-___-- 


Aurora, $ 


114, C. 1. 1888. 


ATMOS 1920 38 ee nee 
Aberdeen, 1919_______-_ 
Aberdeen, 1920______.. 
Manhattan, 1920_____-_ 


¥. 183, C. I. 831-| yr anhattan, 1920____- 
Pullman, 1920_---__-- 
Brooklyn, 1921 _-____- 
Columbia @) --------- 
Columbia, 1920___-__- 
Amé6S, 1920 s-2 2255" = 
Awnless Probsteier, S. N. Aberdeen, POLO 
Aberdeen, 1920______- 
Manhattan, itr Lee ehepge 
Pullman, 1920_....--- 


Plants from seeds inoculated with— 


| Ustilago avenae Ustilago levis 
Infected Infected 
Total Total 
num- num- 

ber Num- Per ber Num- Per 

ber cent ber cent 
52 34 65. 3 32 26 81.2 
187 150 80. 2 191 187 97.9 

48 42 87.5 40 40 100 

104 102 98. 0 106 106 100 
692 680 98. 2 447 435 97.5 
Pullman; 1920-52124) 5-6. < SMe SR 289 278 96. 2 
121 109 90. 0 86 85 98. 8 
616 139 22. 5 520 456 87.6 
32 22 68. 7 56 25 44.5 
| 541 304 56. 1 484 285 58.8 
138 93 67.3 84 73 86. 9 
90 71 78.8 124 94 75.8 
103 93 90.3 118 104 88.1 
Pa AINE R es [ES pee WH. BEY 168 118 yi ibie- 
233 219 93.9 192 179 93. 2 
174 5 2.8 130 64 49.2 
72 8 DEPT 87 26 29.8 
255 60 2525 309 50 16.1 
93 15 16.1 73 14 19.1 
193 21 10.8 239 44 18.4 
156 20 12.8 134 53 39.5 
38 14 36.8 37 10 27.0 
ey (ect eh ee A gece aGie.n| i 8 3 A a 207 80 38.6 
99 43 43.4 55 20 36. 3 
36 i i QS7 T(t 9 12:5 
176 20 11.3 140 15 10. 7 
227 15 6.6 243 29 11.9 
112 6 a0 108 16 14.8 
400 59 14.7 263 67 25. 4 
| ae SE fe eee we ek 86 33 38. 4 
117 46 39.3 63 18 28. 5 
185 34 18.3 257 77 29.9 
277 23 8. 2 254 33 16.9 
91 3 Baz 108 6 5.5 
92 10 10.8 87 5 5.7 
115 11 9.5 89 i 7.8 
84 6 desl! 96 8 8.3 
4 0 0 132 27 20.4 
66 PAL 31.8 44 3 6.8 
ESR ne sd cee eee | er 81 8 9.9 
88 3 3.4 47 4 8.5 
86 0 0 89 5 5.6 
206 14 6.7 204 21 10. 2 

15 0 0 18 0 0 
113 12 1656312 al ees ao eee eee 

65 1 1.5 80 0 0 

78 3 3.8 92 0 0 
147 2 L3 102 1 .9 

179 1 <5 113 0 0 

28 4 14.2 37 0 0 

wae apne |e sale | % 24 Ae 124 0 0 
164 4 2.4 116 1 .8 

116 0 97 0 0 

82 11 13.2 108 0 0 
207 61 29. 4 128 4 3.1 
120 30 25. 0 149 3 2.0 
esadwseboolasen ewew!|semeoceases 100 1 jE 0 
110 9 8, lope 2A ee eee 
103 35 33.9 101 17 16.8 
54 5 9.2 $5 28 29. 4 
79 12 V6; E 92 34 36. 9 
95 22 23. 1 96 32 33.3 
146 32 21.9 192 38 19.7 
61 25 40.9 62 15 24. 2 
aoc oe noe eee o 166 92 55.4 
| 90 20 22.2 51 7 13.7 


Brooklyn, 1921_-___-- 
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TaBLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, variety, and strain Station and year. tee had soteie | Cee 
of oats * Infected | Infected 
Total 
num- 
ber Num- Per 
ber cent 
pA ES ec (Se eS Se ee Le Ce ee eee a eel eS Nee RENEE Aer 5 
Columbia, 1920_-_---_- .0 96 16 16. 6 
Ames: 1919l eam oh Ral 24. 33 13.5 
Avena sativa—Continued. Armes 1920 ees be 8 67 15 22. 3 
Banner, S. N. 271, C. I. |) Aberdeen, 1919_____-_- 22 113 22 19. 4 
160. Aberdeen, 1920_____--_- 8 124 44 35. 4 
Manhattan, 1920_-____ et 43 9 29.9 
Pullman: 39202. 2 2t | eR s enter 94 42 44.7 
Brooklymei92i_ .-2t- .0 46 11 23.9 
Columbia @ys4__--1._. 5 100 14 14.0 
Columbia, 1920_-----_- 58) 103 47 45.6 
Ames TOES eet 0 70 5 ‘elt 
Belyak, S: Ni ib5-_.2) =. 2 Aberdeen, 1919_____-_- Bue 63 26 41.2 
Manhattan, 1920_-_-__- He 89 32 35.9 
Pullmany19208. = te RY ae Re 149 40 26.8 
Brooklyn, 1921_-______ 7 60 21 35: 0 
ee 13>.) eae ee A ag i .9 
Ames 920_ sts.) a . 5 0 
Belek, oe Meets C- El perdean, 919.1 ‘0 84 0 0 
1725 (does not resem= |})ranhattan, 1920______ 18 54 1 1.8 
ble Nos. 115 and 321; not Pullman, 1920 ‘ OL 0 0 
far from Silvermine). || Brooklyn, 1921_-_---_- 1 |. 170 0 0 
Brooklyn, 1922_-______ 89 0 0 
Columbia, 1920__--___- .8 59 9 152 
Ree Jeet ee Sie RE , 5 a ce 30. 8 
Aberdeen, 1919_--_-___ L 7 2 ek 
Belyak, S. N. 321, C. I. Aberdeen, 1920____ ___ 5 146 30 20.5 
68a Kcloselly) resembles. | Manhattan s1020 | 8 97 43. | 44.3 
incoln). Pullen, 1900.) ||22 epetl ritenbees) 96 515-368 
Brooklyn, 1921___-_-__ ait 67 28 41.7 
Ames; 1920 orate oh 3 2 75 0 0 
Bicknell (selection), S.N. ALS ase a tee Goa kao : Oe 
341, C. 1. 206-151. (Pashlmian, $9202 2-2-2) Reet pet eee es 2 89 2 29) 
Brooklyn, 1921 __--_-_- 9 170 5 2.9 
Aberdeen, ete a =D 92 2 WM 
Bicknell (selection), S. N. ja So 2Ee- a ee 3 Ox 
= 5: A920 = kn a Ye Peep edt. a : 
342, ©. T. 206-155. Brooklyn, 1921________ “9 75 2 2.6 
Columbia, 1920___-___- aD 87 16 18.3 
Ames AOIG#e8 e222 .8 316 48 Gea 
ATES: 10 Bee We | .9 Be iB 22. 0 
. Aberdeen, 1919__--____ rae 2 0 13.1 
Be gee? b= 272, C-F l) Aberdeen, 1920-_--___- |, f99 30| 30.2 
: Manhattan, 1920_-_____ ate: 40 6 15.0 
Rulbman, £9208 (oo). e222 Sater wate) eh 88 1 ial 
Brooklyn, 1921 _-.-___- 6 53 6 11.3 
Columbia, 1920_______- 5 56 14 25.0 
IAINES. OD sae 2 a 5 98 28 28.5 
Aberdeen, 1919________ 7 123 16 13.0 
Big Four, S. N. 307, C. 1. |}, Aberdeen, 1920________ 9 78 40 SL 2 
1641. Manhattan, 1920______ 1 56 11 19.6 
Lepeulban tei ai (7. | Maem Se Bea el nme aa LS es Leet 91 39 42.9 
Brooklyn, 1920... 6 54 14 25.9 
Columbia, 1920________ 5 123 44 350.0 
Aanes a0 19 sits 205 31 15:1 
Ames, 19202800: 64. 0 102 27 26. 4 
Black American, S. N. |j Aberdeen, 1919 -_-____ 2 121 45 veal 
185, C. 1.549. Aberdeen, 1920________ 2Z 152 25 16.4 
Manhattan, 1920______ 3 106 17 16.0 
Pulinian,) S920. oh 2 |. COE | ee eye Spee | Ea 160 101 63. 1 
Brooklyn, 1921___-____ . 6 65 15 23. 0 
Columbia. @)s:-- 2. - .9 114 ay 3. 5 
Columbia, 1920_______- .0 60 0 0 
‘Anmese 1019: 28-25 oe Kit 111 0 0 
eS 1920 ge) .8 58 2 3. 4 
Black Diamond, S. N. |}Aberdeen,1919_-______ a 93 7 7.5 
116, C. 1.1878 Aberdeen, 1920________ HZ 90 1 Lt 
Manhattan, 1920______ e5 25 0 0 
Pullman; 1920). 22) 4.5 Os aati 36 1 3.8 
Brooklyn, 1921________ 7 109 1 .§ 
Brooklyn, 1922__..___- 72 0 0 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago levis 
Species, variety, and strain Station and year 
eiak Infected 
Total 
num- 
ber | Num-| Per 
ber cent 
Columbia @) 2. __---__- 0 539 0 0 
) Columbia, 1920________ 0 227 1 .4 
Avena sativa—Continued. Ames, 1919 ae Ee 0 87 0 0 
Black Mesdag, S. N. 70. |] Ames, 1920_____-_-____ 0 727 1 a | 
(Received under the |} Aberdeen, 1919________ 0 198 0 0 
name nigra and_ so ||Aberdeen, 1920__--____ 0 219 0 0 
heretofore reported.) Manhattan, 1920______ 0 179 0 0 
Pci! | en ema ere oP tee: be oe eee 223 0 0 
Brooklyn, 1921________ 805 4 : 656 0 0 
Brooklyn, 1922________ 339 0 0 351 0 0 
Columbia @---------_- 351 0 0 382 0 0 
Columbia, 1920________ 165 0 0 165 0 0 
Ames 1919 <0)) son 2 126 0 0 126 0 0 
Aanies, Te | eee Oe 811 Le Path 736 0 0 
Aberdeen, 1919________ 129 0 162 0 0 
Black Mesdag, S. N.117_-_\)'s berdeen; 1920________ 708 o} oO 437 0 0 
Manhattan, 1920______ 164 0 0 78 4 14 
, 19202 =2L ee EE eae 264 0 0 
Brooklyn, 1921 _______ 462 0 0 386 0 0 
Ror eee Ere) a 533 : ‘ 370 0 0 
= Aberdeen, 1920________ 3044 ot SOURS OQ fo ee shee 
Black Mesdagys- NAPS 5h acskiyy, 051. --2 2 81 o| 0 75 0 0 
>. I. 1765. |Brooklyn; 1922... 68 0} 0 55 0 0 
Black Mogul, S. N. 189, |f Aberdeen, 1920________ 116 21 $8.1 [2 eee eee 
C.E.4759. Brooklyn, 1921________ 95 21 PAA 72 54 6.9 
Columbia @_-------_- 37 4} 10.8 37 0} 0 
Black Norway, S. N. 118_|; Aberdeen, 1920_______- 33 0 0 - j222.2.._ eee ee 
pao aaa Sieor sw 69 14 a 2 66 0 0 
= = Aberdeen, 1920________ 61 6 Oise. _ eee 
Sick now ay, S. N. 186, {Brooklyn 10H Ss Se 101 18| 17.8 72 0 0 
ee Brooklyn, 1922________ 70 0 0 87 o- 0 
Columbia ®_--__--___- 433 69 15.9 322 58 18.0 
Columbia, 1920_.______ 117 6 5.1 117 10 8.5 
Ames 1919! e03 - 5 ee 125 6 4.8 151 3 1.9 
Ames. 1920 oes 97 6 6.1 70 3 4.2 
Var. brunnea, S. N.8____|; Aberdeen, 1919________ 128 11 8.5 229 59 | 25.7 
Aberdeen, 1920._______ 108 25 23.1 85 28 |} 32.9 
Manhattan, 1920______ 30 8 26. 6 25 0. 0 
if ea St 7. | Peo ee ee fon = Pe LR A Ee 167 40 24.0 
Brooklyn, 1921________ \-- 289 28] 23.9 54 2 3.7 
Columbia @)______--_- 153 62 40.5 140 101 72.1 
Columbia, 1920_______- 58 3 571 85 7 82.2 
Ayes. 4919.40 - ---t 168 82 48.8 156 80 51.2 
eae e] Bl) Bal BS) 
: = Aberdeen, 1919__._____ 101 40 .8 
Canadian, S. N. 119-____-l) a herdeen, 1920.______- 85 62| 72.9 97 65| 67.0 
Manhattan, 1920_____- 336 178 52.9 262 125 47.7 
Palkmamn, 1920' -- 253 - --} 2 ees 84 77 91.7 
Brooklyn, 1921________ 536 322 60. 0 481 331 68.8 
Brooklyn, 1922________ | 420 102 24.2 477 238 49.8 
panei S.N.190,C. I. | Aberdeen, 1920_______- 124 68 54:8 2S eee oe 
1625. 
es Bs pane ane 146 0 0 ro : 8 
Aberdeen, 1920_______- 61 1 1.6 7 
Canessns, 8. N5279, ©. Ty ivieahabten 2020 fcc) ae wee 2] 318 0; oO 
Brooklyn, 1921________ 286 6 2.0 230 0 0 
Brooklyn, 1922_______- 65 0 0 76 1 1.3 
Columbia @.- --------- 49 15 30. 6 40 0 0 
Antes, 191922! 2-254. 120 6 5.0 35 0 0 
SB. IN. 345, CU IS602.. 2 Aberdeen, 1920__.____- 95 58 61.0 82 12 14.6 
Manhattan, 1920______ 17 6 35. 3 31 1 32 
Brooklyn, 1921________ 100 16 16.0 53 1 1.8 
Columbia @.- --_--.--- 50 15 30. 0 50 27 54.0 
Amba ae ttt 75 28 37.3 36 3 8.3 
5S. N. 246, C.T3608_. 2.4 5: Aberdeen, 1920_______- 66 32 48.4 82 48 58. 2 
Manhattan, 1920______ 55 24 43. 6 41 8 19.5 
Brooklyn, 1921_______- 112 17 15.1 66 13 19.6 
{A olumbia @---_--__-- 172 13 7. 5 184 31 16.8 
BN i927, Cllgeies. fs Aberdeen, 1920___.___- 157 24 16.2 |...._-..-|.-2-2. eee 
{aberdeen Lt) ea SD 97 10 10.3 90 27 30.0 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Sueciée Gaels and. strain Ustilago avenae Ustilago levis 
’ ’ ] 
Gieask Station and year A ee Een. SEO | WE eye eereg Wy er oe eee 
r ‘otal Infected Total Infected 
~ | Num- Per num- | Num- Per 
Bee ber | cent | ber ber | cent 
Avena sativa—Continued. Columbia '@:=s =. "+ .-- 19 1 5.2 13 7 53. 8 
SN 1482 O41 6202 28-2 = Aberdeen, 1920_-_-_-_--- 45 9 7159 Ud CR epee (SR OI) ba EN 
Brooklyn, 1921________ 81 10 12. 3 73 26 35. 6 
Clydesdale, S. N. 191, |fAberdeen, 1920_--_-__- 116 43 BY ts) 4 Eee aera [Fob a cee ae ae 
C. 1. 1626. Brooklyn, 1921________ 103 16 15. 5 59 17 28. 8 
Cornellian, S. N. 398, |f/Brooklyn, 1921______-- 577 31 5.3 541 1 1 
C. i. 1242. Brooklyn, 1922__--____ 60 4 6. 6 48 3 G2, 
ne a= 57s | ee 149 63 (P72 139 28 20.1 
ol@mibia; 1920 22352 |S. CATS ee ee 2 50 0 0 
SO RID oy Ames AOI 287 99 5| 5.0] 104 Agee 45,41 
irs ; Aberdeen, 1920_______- 74 22 78 Sy bees eee ce] |e remit | aie 
Brooklyn, 1921______-- 330 16 4.8 92 11 11.9 
Coltimbia @2t2 = -__-- 235 25 10. 6 262 32 12.2 
Columbia, 1920_______- 10 2 20. 0 43 3 6.9 
Ames, on aS eas Bee one Hs Es ; 351 6 ayy 
Ames, 1 te , 242 25 10.3 
prtberson, Br iN- 283 1 apardeen, 1019.00 3 394 40| 123] 268 34| 12.6 
Roo : Aberdeen, 1920______-_ 162 38 23. 4 187 24 12.8 
Manhattan, 1920______ 176 40 22.7 197 9 4.5 
Paliman? 9208 = bo pd et et ed 160 12 7.5 
Brooklyn, pas ates ore a Z ; 4 67 5 7.4 
1ns1920. 2 es) i 
eae PagN- 0, oie ao ig, 83 0} 0 05 0 Q 
ae 3 reer fe Besar Meee o a5 a 101 2 1.9 
Aberdeen, 1920____---- 1 U7. 144 1 .6 
Culberson, S. N. 359------ (Manhattan, 1930 137 Wy) 4} 187 7 3.7 
1 Saris. Aberdeen, 1920__----- 1 Gy Game SE Ee Se) eee Se 
arenas Cee a ie {Manbatte, 1921____-- 115 7|  60|. 141 6 4.2 
becca ts Soe Brooklyn, 1921____---- 107 151451 )92; 1 79 2 2.5 
Ames Stig Se std, 78 2 2.5 133 1 F 
Culberson (selection), S. |j Aberdeen, 1920______-- 66 11 16.6 103 6 5.8 
N. 198, C. I. 273-V. Manhattan, 1920_____- 102 14 1B EY 124 0 0 
Brooklyn, 1921______-_- 117 3 2.5 85 3 3.5 
Culberson (selection), S. ees 19202 ee 130 43 SUN Ue ae sem epee eee ON) coe gr 
N. 194, C. I. 273-41. Brooklyn, 1921_______- 150 31] 20.6 89 24 26.9 
Aberdeen, 1920_______- 146 43 29. 4 129 27 20.9 
Culberson (selection), S. |) Manhattan, 1920_____- 118 28 23.7 91 1 1.0 
N. 344, C. I. 273-1-10. Pullman, 1920222 23 |s_ a ea ee 68 136 42 30. 9 
Brooklyn, 1921_______- 391 8 2.0 99 ll iit 
Aberdeen, 1920______-- 115 15 13.0 125 14 1H 
Culberson (selection), S. |} Manhattan, 1920_____- 69 22 31.8 60 0 0 
N. 345, C. 1. 273-I-14. Pillmans 1920. Sie ee Ree ewe FS 104 13 1255 
Brooklyn, 1921_______- 148 Ly 11.4 93 8 8.6 
Columbia, 1920_:_____- 50 10 20. 0 94 1 1.0 
Ames; 1920) 26.35 22 2) 131 16 1D Be. 96 4 4.1 
i Aberdeen, 1919_______- 86 39 45.3 94 2 2.1 
Danish, S. N. 309, C. I. |) Aberdeen, 1920________ 148 61 41.2 87 0 0 
1669. Manhattan, 1920_____- 62 15 24. 2 60 1 1.6 
Piliman. 19202 oh. oY eS eae 78 0 0 
Brooklyn, 1921_______- 120 23 19.1 182 0 0 
Brooklyn, 1922________ 115 3 2.6 119 0 0 
Columbia @= =22 1-2 43 16 37.2 45 7 15.5 
es aaa iD ey ee 90 cts a0. 0 29 0 0 
eee + Aberdeen, 1920________ 124 RAR LS Ro So ee 
Danish island, 8. N. 149. -\yranhattan, 1920_.___- 58 20 | 34.4 97 4 41 
Brooklyn, 1921________ 123 19 15.4 76 6 7.8 
Brooklyn, 1922________ 90 1 1k 72 0 0 
Columbia, 1920________ 43 3 6.9 109 li 10. 0 
ATHES, 1920) 2228s. 2s 94 23 24. 4 86 23 26. 7 
iv Aberdeen, 1919________ 58 23 39. 6 90 26 28.8 
Danisu Island, S. N. 310, |) Aberdeen, 1920________ 137 47 34.3 100 41 41.0 
C. 1. 1666. Manhattan, 1920______ 67 33 49.2 45 14 31. 1 
Pullinan; 192020. -2 1.2. |2 = St e Ee eOO ate 89 51 Died 
Brooklyn, 1921________ 106 17 16.0 63 32 50. 7 
Brooklyn, 1922_______- 93 6 6.4 101 34 33. 6 
Columbia, 1920_______- 53 1 1.8 87 0 0 
: ATHENS O20 betes 114 0 0 82 1 1.2 
Danish Island, S. N. 311, || Aberdeen, 1919_______- 120 2 1.6 89 3 3.3 
C. I. 1684 (appears to |) Aberdeen, 1920___-_--- 171 a 2.3 121 1 .8 
be distinct from Nos. |) Manhattan, 1920_____- 93 5 5.3 84 4 4.7 
149 and 310). Pullman; 19202 |. 322 2)2. = ta OO 32 1 3.1 
Brooklyn, 1921__._____ 363 15 4,1 267 3 et 
Brooklyn, 1922_....__- 83 0 0 79 1 1.2 
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TaBLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Species, variety, and strain 


of oats 


Avena sativa—Continued. 


Daubeney, S. N. 195; 
C. I. 1621. 


Dwarf Caen, S. N: 
196, C. 1.7 


Early Champion, S. N. 
150. 


Early Champion, S. N. 
197,:C. I. 1623. 


Early Dakota, 8. N. 15], 
C.TI. 1895. 


Early Gothland, S. N. 
152. 


Early Gothland, S. N. 
200, C. I. 1728. 


Early Mountain, S. N. 
201, C. I. 1624. 


Early Mountain, No. 2, 
S. N. 273, C. L. 656. 


Garton, S. Ni #53___.2---< 

Golden Drop, S. N. 154, 
C. I. 1890. 

Golden Fleece, S. N. 315, 


C. I. 1749 (elosely re- 
sembles Golden Rain). 


Golden Rain, S. N. 202, 
C. 1.1718. 


Golden Rain, 8. N. 275, 
C. I. 493. 


Pullman, 1920 


Station and year 


Brooklyn, 1921 
Columbia @_-_ 
Aberdeen, 1920 


Columbia @-- 
Columbia, 1920_______- 


Aberdeen, 1920 


mee 1920 


Brooklyn, 1921 


Ames; I919sg> te 
Aberdeen, 1920 
Manhatian, 1920______ 


Brooklyn, 1921 
Brooklyn, 1922 


Aberdeen, 1920 


Brooklyn, 1921 


Columbia, 1920_______- 


Aberdeen, 1920 
Magn attan, HO2G |. 2-2 


: 
| 


Dicey a 
Columbia @_- 
Aberdeen, 1920 
Brooklyn, 1921 
Brooklyn, 1922 
Columbia @-- 
Aberdeen, 1920 
Brooklyn, 1921 


Columbia, 1920________ 


Aberdeen, 1919 
Aberdeen, 1920 


Palen ib 4920. . $.-- 


Aberdeen, 1919 
Aberdeen, 1920 


Manhattan, 1920___-_-- 


Pullman, 1920 
Brooklyn, 1921 


26 
49 

0 
AS 
57 
38 


Rika 


SARS ORES 
NID WO WORN 


wow 


i 
POOR Ee 
Or WO He ow 


SHERSRE DES Bon 
C9 CO EO bet He OO OD 


REV SE SRISN Bos 


me he et 
PSU Spo 


13. 


32. 


6 
on 


~~ 


Plants from seeds inoculated with— 


SSSSNSRSoRBS S 
Roe hb O O Whe =100 & OO 


on 
bo or 


BERBoORE REAR FOO 
COOK SK wWwRws 


Soh 
ons 


BEBE oh 
MOANA SG Ore 


bes 7 at et A ate 
RSSSS D855 
Woooconc KS 


eo! 


9 


ES AT ae, BS a Sok a i Tay 


== 


Species, variety, and strain 


Avena sativa—Continued. 


VARIETAL SUSCEPTIBILITY OF OATS TO SMUTS 15 


of oats Station and year 


ColampbiaG@y. = = 
Columbia, 1920_______- 


Green Russian, S. N. 121- 


Brooklyn, 1921_______- 


Green Russian, S. N. 203, 
C. 1. 1683. 


Bolan: 1920.2: bee 


Green Russian, S. N. 276, 


C. 1. 827. Aberdeen, 1920________ 


Brooklyn, 1921_______-_ 
Columbia, 1920_______- 
FAUINIES 1 ODUM. 2 2 ee 


Green Russian, S. N. 313, 


GC. I. 1750. Aberdeen, 1920___.___- 


Pullman; 1920.2) 20 = 


Brooklyn, 1921________ 


Columbia, 1920_______- 

AMOS 1920 Ee 

Green Russian (Golden |} Aberdeen, 1919________ 
ee ey S. N. 314, C. |; Aberdeen, 1920________ 

. 1748. 


(Columbia, 1920________ 
Ames, 1920-622) 2. ass: 
Aberdeen, 1919________ 
Aberdeen, 1920________ 


Green. Russian (Golden 
Rustproof), S. N. 316, 


Cli; 1751. Pullinan, 1990! 


Brooklyn, 1921________ 

Brooklyn, 1922________ 

Columbia @ © ------- 

Var. grisea, S. N. 41______|2 Aberdeen, 1920_______- 
Brooklyn, 1921________ 

Columbia, 1920_______- 

ee TS202 OO. a 

Aberdeen, 1919________ 

piace S. N. 296, C.I. ‘Aberdeen, 1920.._..... 
2 Manhattan, 1920______ 
Pullman, 1920'- | 3... 
| Brooklyn, 1921_______- 
(Columbia, 1920______- 
ATES, 1920280 - = ot 
Aberdeen, 1919.______- 


- Hay, S. N. 317, C. I. 1622_|/ Aberdeen, 1920________ 


Manhattan, 1920_____- 


Pullman; 19202: = | 


Brooklyn, 1921_______- 
Columbia, 1920_______- 
Ames) 1920 Bae 


Heavyweight Champion, Rae ss Saez sas 


S. N. 318, C. I. 1690. 


Manhattan, 1920______ 


: Brooklyn, 1921________ 
Iowar, S. N. 397, C. I. 847_| Brooklyn, 1921_______- 


Manhattan, 1920_____- | 


Aberdeen, 1919___-___- 
Manhattan, 1920_____- 


Manhattan, 1920_____- | 


Manhattan, 1920______ | 


TaBLe 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae | Ustilago levis 
Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
181 45 24. 8 195 37 18.8 
58 1 1.7 120 11 9.1 
91 15 16. 4 122 3 2.4 
128 16 12.5 106 10 9.4 
189 28 14.8 182 29 15.9 
115 24 20. 8 150 15 10.0 
86 23 26.7 60 7 11.6 
|=: SOE A) ROBOT EATS ag 142 23 16.2 
| 106 18 16. 9 81 26 32.0 
28 0 0 83 6 72 
301 17 5.6 291 7 2.4 
j<eeaon 14| 15.0 90 21 23. 3 
|~-* 493 8 6.5 107 11 10.2 
ere ae 36| 24.4 167 98 58. 6 
| 59 15 25. 4 65 1 1.5 
tet Veet Pe boo Ney - 118 76 64. 4 
|- -- 467 16 9.5 153 6 3.9 
[>< shite 6 5.0 102 15 14.7 
86 31 36. 2 129 42 32.5 
| 80 16 20.0 90 21 23.3 
115 25 71.7 81 22 el 
58 1 17 94 8 8.5 
140 12 8.5 108 25 23.1 
119 9 7.5 120 9 7.5 
52 8 15.3 107 18 16.8 
|-- -~# 14 34 29.8 115 17 14.7 
soba cos| Meer tel arg ae ae 84 17 20. 2 
101 13 12.8 91 22 24.1 
57 4 7.0 56 17 30. 3 
116, 12 10.3 106 16 15.0 
| =< 93 (4238 97 27 27.8 
| - 182 6 14.2 186 35 18.8 
55 12 21.8 44 1 27.2 
ae ees IGRI Ag 86 24 27.9 
110 31 28. 1 87 30 34. 4 
45 0 0 59 2 3.3 
108 6 5.5 85 0 0 
| 96 24 | 25.0 98 0 0 
192 15 7.8 135 0 0 
56 5 9.1 67 0 0 
= A) eee ey 67 0 0 
363 65 17.9 282 1 as 
96 1 1.0 85 0 0 
127 30 23. 6 110 22 20. 0 
212 104 CO al Preteen at | oon ek or Te 
128 72 56. 2 94 63 67.0 
39 3 7.6 21 3 14,2 
84 5 5.9 11 5 4.5 
90 0 0 94 0 0 
163 10 6.1 183 4 oe 
244 23 9.5 139 6 4.3 
fe eens |) | Fa ae 78 1 1.3 
101 1 9 115 1 38 
20 5 25.0 50 1 2.0 
138 3 2.1 95 14 14.7 
69 6 8.6 132 20 15.1 
161 7 4:8 142 Z 4.9 
90 22 24. 4 128 17 13.2 
mpeenciie ge) | 11) 0) 8 | eee 74 5 6.8 
115 7 6.0 81 5 6.1 
30 4 13.3 64 10 15.6 
109 25 22. 9 73 22 30. 1 
65 23 35.3 100 41 41.0 
162 37 22.8 163 59 36.1 
41 20| 48.7 29 12 41,3 
emerges Feces Foot) a) 5 ee 96 50 52.1 
|. tS 40| 35.7 97 57 58.7 
|. 367 20 18.6 86 14 16. 2 
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TaBLE 2.—Resulis of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, ape pas and strain Station and year Mii kaa alee 
of oa Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
Avena sativa—Continued. Columbia @):----==-=- 45 10 22. 2 48 22 45.8 
Irish Victor, S. N. 155____|{ Aberdeen, 1920_-_------ 85 14 1G, Ap diced | ee eee 
Brooklyn, 1921 -____--- 105 18 17.4 94 19 20. 2 
Irish Victor, S. N. 204, C. |f Aberdeen, 1920_------- 129 14 10. 8.4.18. 2 Se Le BOS 
I. 1685. Brooklyn, 1921______-_- 127 10 7.8 88 5 5.6 
Trish Victor (Alaska), S. |fAberdeen, 1920_------- 114 $21 180-8 eo 2S fe ee 
N. 205, C. 1.1735. Brooklyn, 1921 - -.---- = ie ou oA : 69 28 40.5 
irish Victor (Alaska), S.{[SPOnj¢em) (Oot -c2rra72] gaa «neta LIS & [tpg emo 
N. 206, C. I. 1689. |Brooklyn, 1922_______- 72 Liles {1.3 63 0 0 
Aberdeen, 1920_-_-_-_- 153 tu RL Seed PLU at dd MUS a 2 
Japan, S. N. 207, C. I. 1693_|{ Brooklyn, 1921 --_-_---_- 113 21 18.5 85 0 0 
Brooklyn, 1922-_---__--- 112 2 1.7 111 1 .9 
Japan Selection (of Eth- |{Columbia @---------- 57 33 57.8 79 53 67.0 
eridge), S. N. 156, C. I. |4 Aberdeen, 30 SS 117 75 64. iy | 4 A eee 
1889. Brooklyn, 1921 -------- 147 65 44.2 69 40 57.9 
Columbia @re=-=—2--- 113 25 22.1 132 23 17.4 
Columbia, 1920_------- 85 0 0 85 0 0 
Armies 5919 45-2 al ; ae 90 0 0 
Ames; 19202 435. 1-2" = : 96 0 0 
Poansrte, 8. Np 325, C 2 Aberdeen, 10192500 76 9} 11.8 91 8 8.7 
Aberdeen, 1920_------- 165 43 26. 0 121 1 es 
Manhattan, 1920 ----_- 46 0 0 53 1 1.8 
Pullman, 1920-2. —~ 2 - 2-|- .- 2284) Sees ee 147 2 1.4 
Brooklyn, 1921_______- 76 29| 10.5 171 9 5.2 
Brooklyn, 1922___-_-_- 92 0 0 119 8 6.7 
Joanette, N.187 
’ Aberdeen, 1920_---_-_- 86 1 a Oe Re pe See Pe ee 
ae (closely renbis Brooklyn, 1921_._____- 216 2 ‘9 | 135 0 
eee, Foe N. || Brooklyn, 1922-------- 115 0} 0 68 0 0 
Aberdeen, 1920__--_-_- 63 20 Bi ey fy Se eee ers < eames One 2 Gee 
Joanaite, 8. Nape Car {Brookiva, i aa 100 6} 6.0 76 is | 19.7 
: Brooklyn, 1922-__-___- 85 1 ree 79 11 13.9 
Columbia@= <=) =~ 35 21 60. 0 46 27 58.7 
Ames, eae = eee 60 15 25. 0 58 10 Las 
June, S. N. 157, C. 1. 1902. ‘Aberdeen, LOM rss ee = 62 34 54584212. eee eee ee 
Manhattan, 1920_-_-_- 43 15 34.0 29 3 10.3 
Brosklyn; J9et=-- 2) —.- 106 19 17.9 87 8 9.1 
Columbia @:-------- 49 21 42.8 25 12 46.1 
Kherson, S. N.158______._]4 Aberdeen, 1920_-_-_-_- 128 43 SO On| _2tA os Ieee 
Brooklyn, 192) - e+) .- 130 27 20. 7 70 4 Bit 
Kherson, S. N. 209, C. I. |fAberdeen, 1920_---_-_- 127 9 C.Ople 2-2 Age 2 eee ee 
459. Brooklyn, 1921_-.-_-_- 145 16 11.0 86 16 18.6 
Columbia @222---_--- 54 24 44.4 59 41 69.4 
Kherson Selection (of || AMS 199-7] go] a8 1. goo} de | el ee 
Etheridge), ©. N. 199,-1\ aberdeen, 1020__--____ 92} 49] 532] 04} 43] 413 
io : Manhattan, 1920--___- 105 50 47.6 97 15 15.4 
Brooklyn, 1921_-_-_-_- 134 40 29.8 101 34 33. 6 
Columbia @2-=.- -.--- 174 49 28.1 304 45 14.5 
Columbia, 1920_-___-_- ay 3 ey. 74 12 16,2 
smeaiig| | Bl Btl Bl Bl ae 
r F Aberdeen, 1919-—- 1 -__ 6.5 : 
Var. krausei, 8. N. 9_-_--. Aberdeen, 1920_---____ 301 48| 15.9] 125 56| 44.8 
Manhattan, 1920______ 33 8 24. 2 61 14 23.0 
Pullman, 1920. asl |< SpE ee Ee 138 8 5.8 
Brooklyn, 1921__--.._- 119 14 LW ays 74 16 21.6 
Columbia, 1920_-_____- 34 5 14.7 94 1 1.6 
Ames, ee peas ed aa ee a . 4.0 105 af ee 
F : 1 \ASOGS: 1 OOS ee Bee ee 3 10.8 94 7 . 
Ligowa, 8. N. 277, C. I. aperdeen, 1919--_-_-_- 121 9| 74| 105] 10] 95 
; Aberdeen, 1920_______- 59 9 15. 2 122 34 27.8 
Manhattan, 1920______ 62 26 42.0 53 17 32.0 
Pullman, 1920:.. .--.--)... SEU eee bee ee 68 14 20. 6 
Brooklyn, 1921__..___- 105 19 18.0 65 20 30. 7 
Columbia @)----..----- 48 17 35. 4 40 18 45. 0 
Lincoln, S. N. 160__- Aberdeen, 1920_-_____- 85 BiotAl (86 Sib 4-5 ibe a dk ee 
; Brooklyn, 1921._._.._- 118 25 21.1 68 23 33.8 
Lincoln, S. N. 210, C. I. 1. [Abeta 17. Vos Paes 60 18 80. Os) ct och ate eee 
1744, Brooklyn, 1921_..____- : 107 30 28.0 73 24 32.8 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 


of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Species, variety, and strain 


of oats 


Avena Sativa—Continued. 


Lincoln (Colorado No. 
37), S. N. 211, C. I. 1640. 

Lincoln (Johnson), S. N. 
212, C. I. 1698 

Lincoln (Kirsche Minne- 
sota No. 348), S. N. 213, 
C. I. 1695 

Lincoln (Wisconsin Won- 
der), S. N, 214, C. 1.1711. 


Lincoln (Minnesota No. 


26), S. N. 278, C. I. 721. 


Monarch, S. N. 161_______ 


Monarch, S. N. 215, C. I. 
1682. 


Monarch Selection (of 
Ee SEOs S: N. 162, 


Montana, S. N. 10, C. I. 
1761. 


Var. mutica, S. N.114____ 


Var. mutica, S. N. 42 ____. 


Var. mutica, S. N. 43_____ 


Var. mutica, S. N. 44_____ 
Var. mutica, S. N. 45____- 
Var. mutica, S. N. 46_____ 
Var. mutica, S. N. 47____- 
Var. mutica, S. N. 48____- 
Var. mutica, S. N. 49__-__ 


Var. mutica, S. N. 50__-_- 


Var. mutica, S. N. 51__-=_- 


| 


Station and year 


Aberdeen, 1920_______- 
Brooklyn, 192i = t= 
Aberdeen, 1920_______- 
Brooklyn, 1921_____-_- 


Aberdeen, 1920________ 
Brooklyn, 1921_____-_. 


Brooklyn, 1921_______- 
Columbia, 1920__._____ 


Plants from seeds 


Ustilago avenae 


inoculated with— 


Ustilago levis 


Pipilmans 1920 kee ee cP eat lev eccl tee Su 


\ 
is d 1920 
enrdeen, 1920: —-- 2-2 


Brooklyn, 1921________ 
Columbia @242.—- 2 
Ames TOOT gaye. 2 oh 22 
Aberdeen, 1920_______- 
Manhattan, 1920_____- 
Brooklyn, 1921_______- 
Brooklyn, 1922_______- 
Aberdeen, 1920_______- 
Brooklyn, 1921_______- 
Brooklyn, 1922________ 
Columpbial@nee == 2 
Aenean, O20 ee 


Ames; 1920) ee. 7 = 
Aberdeen, 1920_______- 
Manhattan, 1920______ 
Brooklyn, 1921_______- 
Columbia @ @_--__--- 
Aberdeen, 1920_______- 
Columbia @) ® 
Ames 1919) glo es 
Aberdeen, 1920________ 
Manhattan, 1920_____- 
Columbia @ G)receeroe 


ATMOS, LONGUS 
ATES, LOZ0 vise ee 
:) Aberdeen, 1919________ 
Aberdeen, 1920________ 
Manhattan, 1920______ 


Aberdeen, 1920_______- 
Vi Remar @ie) oars 
Aberdeen, 1920_______- 
Columbia) @)se2 2 
Aberdeen, 1920_______- 
Vi eee @iua we 
Aberdeen, 1920________ 
{ Columpra@ ea 
\\Aberdeen, 1920________ 
Columbia @ a2 
Ames; 1919) Je 22s 
||Aberdeen, 1920________ 
(colueibie @) 
Aberdeen, 1920_______- 
{ies 18 ® 


Ames, 1919) 26% 20 
Aberdeen, 1920________ 


PMMA O20 eee Ss ee 1 pee |e ne rclewes tone 


Infected Infected 
Total Total 
num- num- | 
ber Num- Per ber Num- Per 
ber cent ber cent 
65 28 AS; On| 23) ea Nee acl 
103 19 18. 4 86 28 S250 
92 5 Lay 9 OO| Nie Eageae gm [eee eo. ATL PO 
114 8 7.0 80 0 0 
99 42 ONG GE NSE SG Ieee jes ef at 
113 24 212 83 28 38 7 
98 15 1 Sea (aR pena (a Seal (Ee a 
88 29 32.9 100 10 10. 0 
54 8 14.7 99 17 18. 1 
253 20 7.9 318 56 17.6 
93 14 15. 0 109 8 Ue8 
123 12 9.7 96 11 11.4 
166 48 28.9 139 62 44.6 
83 34 40.9 61 14 23.0 
82 29 35. 4 
85 42 49, 4 75 35 46. 6 
57 0 0 44 27 61.3 
89 5 5.6 131 5 3.8 
76 il 13 138 64 46.3 
92 1 1.0 112 31 DAG 
128 14 10. 9 88 43 48.8 
134 1 ae 83 35 42.1 
95 10 MTD | tees eee | tee pula Shes 
101 0 0 78 0 0 
58 0 0 93 0 0 
22 12 54. 5 26 0 0 
62 25 AQGS. 2 296 cae een se 
105 68 64. 7 82 5 6.0 
339 13 3.8 335 23 6.8 
106 0 0 149 8 bye. 
85 7 8. 2 60 8 183.83 
61 20 32.7 137 56 40.8 
51 14 27. 4 48 10 20.8 
132 97 73. 4 103 46 44.6 
198 27 13. 6 80 0 0 
37 5 Te ae gh fe ates aS iad Fs e Prall| a 
207 69 oes 277 29 10. 4 
82 2 2.4 95 2 PA 
158 46 29.1 ial 16 13. 6 
22 3 13. 6 28 1 See 
464 101 De 7. 240 34 14.1 
75 % 4.0 112 22 19.6 
104 3 2.8 61 3 4.9 
81 12 14.8 99 21 2162 
60 3 5. 0 113 23 20. 3 
107 19 ial 120 34 28. 3 
68 18 26. 4 Ay/ 10 i 
80 51 63. 8 
14 4 ISSIR lf eee tl Os aha al A Sad 
387 6 1.8 231 2 8 
8 0 (ase PSR c's AL ek See tel ERS a 
134 27 20. 1 132 2 15 
17- 6 Boas he TAOS oe 
166 61 36. 7 157 27 ie 
65 22 roadie tal [omer ta el fp ee el ALE Ei 
303 81 26. 7 237 44 18.5 
6 1 GSAT) 3 i eo BRE al eat 
95 22 Jahr | 85 20 23. 5 
46 1 QP 33 1 3.0 
87 28 rile Ninth: SOW Ree UH oe os 
117 Pe 23.0 91 11 12.0 
6 0 AD) ef Ga 5 eel Be tl Bg ee 
275 50 18.1 225 42 18. 6 
102 6 5.8 60 4 6.6 
18 1 Re yl ayo tee 8 See pe 


4 Nos. 11 and 42 to 58, inclusive, were received from Doctor Bub&k; they represent types from separate 


96995°—25f 


localities and differ greatly in ae 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 
Ustilago avenae Ustilago levis 
Species, variety, and strain Station and year 
of oats Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
Avena sativa—Continued. Columbia ee 7 fe ae : _ rr 2 
Var. mutica, Ss. N Bye ee Aberdeen, 1920 Se RE? 141 16 11. 3 106 9 8. 4 
Manhattan, 1920_____- 40 ll 27.5 29 1 3.4 
Cahunbia @ 45 ee ne = oo 2 ae - 22.8 
. Ames, 19192 ses _ = 25.0 
Var. mutica, S. N. 53__--- Aberdeen, 1920... 161 4] 25.4 117 51 43.5 
arey ane eee cin vd MIE a) 
: olumbia @@)-_------- : 35.8 
Var. mutica, Ss. IN: 54 ot Sek — | te needees 2} ae es se oh WL. 4 pleted ld tee eet 
. Columbia @)___-___-=-- 21.2 84 19 22.6 
Var! mauitica, Ban sot 4 OUmnbIa @ a8 (0001 aah Apo | | a a 
: r Columbia @ @)_------- 1 33. 103 33 32.0 
Var. mutica, S. N. 56----- \aerdees OD seen tS on a aie “T Tale. wee sEetae 
: 4 Columbia @2= = : 12 9.5 
Var. mutica, S. N. 57-_--- reper ace ® send = = 48 34. i pee eye ee Pat ce 
. Columbia @)-=----2=-- 1 5 5: 146 49 33. 5 
Var. mutica, S. N. 58__--- ieee @ Hee #2 29 PS URL @ |. = eee es eee eee 
Columbia, 1920_______- 56 2 3.9 66 3 4.5 
Ames, 192022 22. = 22 >- 94 17 18.0 92 9 9.7 
Var. mutica, S. N. 286, |] Aberdeen, 1919_______- 43 5 11.6 56 10 17.8 
C. I. 1675. Aberdeen, 1920_______- 404 70 3 204 25 12.2 
Manhattan, 1920______ 84 19 22.6 107 17 15.8 
Brooklyn, 1921_______- 210 74 35. 2 151 44 29.1 
Columbia, 1920_______- 66 3 4.5 75 0 0 
Ames, 19202. 0 j= 25 96 2 2.0 91 1 1.0 
ii Aberdeen, 1919________ 75 5 6.6 94 5 5.3 
Var. mutica, S. N. 331, |{ Aberdeen, 1920________ 206 14 6.7 305 8 2.6 
GEA7i16; Manhattan, 1920______ 53 8 15.0 96 5 5.2 
Pullman; 1920°% _ Sa -|b= eee eee ee 129 6 4.7 
Brooklyn, 1921________ 198 56 28. 2 174 8 4.5 
Columbia, 1920____-_-_- 50 0 0 100 0 0 
Ames AQIG! S0F 2 bynes 225 7 Bod 178 3 1.6 
Amesi:1920 200. tes 112 a ha ) 2 1 ce 
x || Aberdeen, 1919________ 171 iBat 3 2 2.1 
Nebraska Now S-Ni) abetiioen, 10900 1-2. 43] 24} 9.61 180 o| 0 
es aa : Manhattan, 1920______ 105 8 6 137 4 2.9 
Pullman, 19202) 22 Jose lt 2. eee | ee a 79 0 0 
Brooklyn, 1921________ 236 26 11.0 189 0 0 
Brooklyn, 1922_______- 88 0 0 91 0 0 
Columbia i222 159 32 20.1 235 7 2.9 
AMES) IOLOM par 8 Paes 59 6 10. 1 73 3 4.1 
Var. nigra, 8.)N.12__-. 252 Aberdeen, 1920________ 33 0 0) 4-2 eee ee BP) Nee 
Brooklyn, 1921.2. ps2 171 1 <5 167 0 0 
Colbie oO MSR: HE "8 14 : 0 re 0 0 
: olumbia @) @)__----_- 75 : 141 
Var. nigra, S. N. 59----_- celeb ie oes 15 6 9p) fede 3 |. eee Gee pay feist Y~ 
> Columbia @228 0. 2s 68 6 8.8 |= see Fe ees Se ea 
Var. nigra, S. N. 60______- {Aberdeen 1K!) ais Ee 30 4 LS RG I ee Pe a vas | 5 ape ae 
Brooklyn, 1921_-___-_-- 97 45 46.3 |. 76 33 43.4 
Coliimbia | @=. 2. 204 48 23. 5 152 47 30.9 
Columbia, 1920_____-- 55 0 0 99 13 13.1 
Ama, 101910. 4-5 a te ve F 121 23 19.0 
aaa T PIRES: 1920 pate os oes ; 86 7 19.7 
North Mnvieh, 8. N, 1289 i hatean, 1018-. bs: 85; 16] 188| 123; 31] 252 
Te : Aberdeen, 1920_______- 307 57 18.5 166 13 7.8 
Manhattan, 1920_____- 46 12 26.0 45 5 11.1 
Pullinan, 19202... 46 24k Ee ee eee 98 22 22. 4 
nae Brooklyn, 1921_______- 102 14] 13.7 93 15 16.1 
North Finnish, 8. N. 184, |fAberdeen, 1920________ 81 14 by i Ee a oo eee Pee ee 
_C. 1. 1758. Brooklyn, 1921_-_____- 108 35 | 32.4 60 16 26. 6 
North Finnish, 8. N. 216, |fAberdeen, 1920_______-_ 96 43 BAT) | ake 2 | Se ee 
OC. I. 1764. \\Brooklyn, 1921_______- 99 62| 62.6 74 60} 81.0 
| Columbia @..-------- 56 5 8.9 69 17 24.0 
Old Island Black, 8S. N. |; Aberdeen, 1920_-_____- 71 13 eee eee Re 
163. Brooklyn, 1921_______- 130 49 37.6 95 24 25. 2 
Old Island Black, 8. N. |fAberdeen, 1920..___._- 43 12 24 A RS Se plea ons I Ep 
217, C.-L. 1756. Brooklyn, 1921_....._- 105 58 55, 2 93 35 37.6 
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TABLE 2.—Resulis of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


| 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, variety, and strain P SS 
Gheats Station and year 
Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
Avena sativa—Continued. , 

Var. praegravis, S.N.13 ¢_| Columbia @---------- 77 36 46.7 71 36 50. 7 
Columbia @)---------- 132 36 PAY 137 39 28. 4 
Columbia, 1920__-._--- 44 3 6.8 85 12 14.1 
Ames, 192062 2022s. 89 26 29. 2 115 6 Galt 
Var. praegravis, S. N. 61, ‘Aberdeen, BOIO wsee 139 31 22.3 114 38 33.3 
C.1. 1774. Aberdeen, 1920___----- 391 80 20. 4 165 60 36. 3 
Manhattan, 1920___-_- 37 16 43.2 55 10 18.1 
Pullman 1920s =.= 2.) ep rors ee ye 106 61 57.5 
Brooklyn, #921 --2.--=- 103 49 47.5 67 33 49.2 
Columbia @ @-------- 143 37 25. 8 244 43 17.6 
Var. praegravis, S. N.62__/;Ames, 1919_____---_--- 71 39 54.9 96 11 11.4 
: Aberdeen, 1920_-.-_--- 148 69 46. 6 148 81 54.7 
Columbia, 1920_--__-_- 45 1 2. 2 110 6 5.4 
Fea he ore PO Ree ee a Bean 85 26 30.5 
Aberdeen, 1919__.____- 1 Gy 65 16 24. 6 
Mag Drsceergae, 8: tN 20%s Aberdeen, 1920,—- 224 | 49] 207 12 5.7 
Manhattan, 1920___-_-- 91 21 23.0 96 2 2.0 
Bufliman 1920 x= 22 | CP baad Are he 111 6 5.4 
Brooklyn, 1921_-___--- 100 18 18.0 68 3 4.4 
Aberdeen, 1920___-_--- 98 2 2:0) | SS 235 2p Os 1 eee Peas 
Pringle Progress, §. N. |;Brooklyn, 1921_------- 208 7 oa 141 3 2.1 
2188 C. I. 707. Brooklyn, 1922_____--- 101 0 0 124 3 2.4 
Probsteier, S. N. 219, C. I. |fAberdeen, 1920_-----_- 78 40 OLD Ate. Settee So ao ae eee 
1655. Brooklyn, 1921___-_-_- 89 69 10.5 63 39 61.9 

Columbia, 1920_-_-_-_- 43 1 20 90 0 0 
Ames 1G a toe et a 180 5 Pos ll 182 7 3.8 
INNES PIG QO ses 2 118 2 1.6 188 8 4.2 
Bind S.N. 281, C.I. ‘Aberdeen, GIO ese 106 10 9.4 142 10 7.0 
787 Aberdeen, 1920___-__-- 373 13 3.4 313 21 Gada 
Manhattan, 1920_.___- 282 21 7.4 244 25 10.2 
JET AVS aaYehay\ dS 7 | peer a eee (epee 1 8 cee ee ee 121 10 8.3 
Brooklyn, 1921___-___- 272 35 12.8 198 14 Ta 
Columbia, 1920__--___- 50 2 4.0 70 il 1.4 
Ames7t9202 326 fates 102 15 14.7 84 1 TSE 
Aberdeen, 1919___-___- 117 34 29. 0 123 4 3. 2 
Rossman, S. N. 322, C. I. |) Aberdeen, 1920_---_-_- 238 63 26. 4 133 1 Air | 
1688 (closely resembles Manhattan, 1920_-___- 84 27 O2aE 71 1 1.4 
Trish Victor). Puilimany PO 20 cst 8 ea SUE ea ELE 74 1 1.4 

Brooklyn, 1921_-_-___- 203 90 44.3 135 0 0 

Brooklyn, 1922_..-___- 59 il 1.6 85 0 0 

Columbia, 1920_-_--___- 13 0 0 7 0 0 
Ruakura Rustproof, S.N. |) Ames, 1920_-_-------_- 47 6 12.7 46 10 21.7 
266, C. 1. 701. Aberdeen, 1920_-_-___- 47 14 PAY Ral ep een he ERS Eg SORE 
Brooklyn’ 1923'2* =). 22. 114 45 39.4 71 12 16.9 
Columbia’ @ee2 2-220 = 124 19 UGS: 106 6 5.6 

Columbia, 1920_-.-___- 70 1 1.4 70 0 0 
Ames, 1919#os2e stun 78 4 sal 96 1 1.0 
Agnes; 1920 S820 even: 109 2 1.8 82 3 3.6 

Scottish Chief, S. N. 124, |) Aberdeen, 1919_---_-_- 66 8 12.1 36 0 0 

C.1. 1901. Aberdeen, 1920_-_-___- 178 9 5.0 112 0 0 

Manhattan, 1920______ 86 24 27.9 46 0 0 
Pullman, 19202222422: 2) Ae) AR eee 111 1 .9 

Brooklyn, 1921__--.--- 204 17 8.3 153 0 0 

Brooklyn, 1922___-____ 78 0 0 75 0 0 
Gofstbie ® g eee eee ane a +. 2 ye 82 a 8 

Aberdeen, 1920_-_----- 

Var, setosa, 8. N. 14_-.-_- Brooklyn, 1921_._.-__- 92 4010) 0 62 0 0 

Brooklyn, 1922_..-__.- 72 0 0 68 0 0 
Columbia, 1920__...--- 60 2 3.3 89 16 17.9 
Navies. 1919 0s Anes 126 15 11.9 109 21 19.2 
sea | age) Bl Bs] ae | 8) Be 
aguas Aberdeen, 1919_---.--- . 11 2 
Siberian, S. N. 282, C. I. ly aherdeen, 1920_------- 195 71) 364] 113 52| 46.0 
Tahoe > Tosembles | Manhattan, 1920__.--. 55} 20] 363| 61] 16| 262 
i Patliman, 1920." . = j2-2<)5--3e3 eee 74 36 48.6 
Brooklyn, 192122225 22. 119 34 28. 5 83 18 21.6 


¢ Nos. 13, 61, 62, and 63, received from Doctor Bub&k, represent types from different localities. 
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TaBLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Species, -variety, and strain 
of oats 


Avena sativa—Continued. 
Siberian, S. N. 323, C. I. 
1712. 


Silvermine, S. N. 164___-- 


Silvermine (Early Da- 
kota), S. N. 199,C.1.1697. 


Silvermine, 8. N. 220, 
C. I. 689. 

Silvermine, S. N. 221, 
Cae 17 272 

Silvermine ~ (American 
Banner), S. N. 222,C. 1. 
1729. 


Silvermine (Abyssinian), 
S. N. 303, C. 1. 1747. 


Silvermine (President), 
S. N. 319, C. I. 1629. 


Silvermine Selection 
(of Etheridge), S. N.165, 


C.1. 1894 
Silvermine Selec ie ion 
(Swedish Select), S. N. 


231, C. I. 1634. 


Sixty-Day, S. N. 166_____- 
Sixty-Day, S. N. 223, C. I. 
165. 


Sixty-Day, S. N. 224, C. 
I. 1619. 

Sixty-Day Selection 
(of Etheridge), S. N.167, 
C. I. 1906. 

Swedish Select, S. N. 168 


Swedish Select 
C. I, 1627. 


, 8. N. 225, 


Station and year 


| 


| 


ATHES LODOCE 3 Soo 
Aberdeen, 1920_____._- 


C 
{Abordeen, $920. 


Aberdeen, 920) Pee 
Manhattan, 1920 
Brooklyn, 1921 


Aberdeen, 1920_______- 
(Brooklyn, 1921--__- 


Aberdeen, 1920_______- 
Brooklyn, 1921 


goes. W920 to 


Ames; 1920472 =< ot 
pra hee M919. ¢* 


Aberdeen, 1920________ 
Manhattan, 1920 


Pullman, +1920: 2 Je ee 


Brooklyn, 1921 
Columbia, 1920________ 
‘Ames, 19206 3 
Aberdeen, 1919________ 
Aberdeen, 1920_______- 
Manhattan, 1920 


Paitiman, (1920...) = =|. 2 2 eee 


Brooklyn, 1921 
Columbia @ 
Aberdeen, 1920_______- 
Brooklyn, 1921 
Aberdeen, 1920 
Manhattan, 1920 
Brooklyn, 1921 
Brooklyn, 1922 
{aberdeen (©) 


Aberdeen, 1920_______- 
Brooklyn, 1921 
Columbia, 1920______-_- 


Aberdeen, ht ee ae 
Aberdeen, 1920_-__._-- 
Manhattan, 1920______ 
Pullman, 1920__..____- 
{Rieiens DLE | SE aS 
Brooklyn, 1921 

Columbia; @:—-.---.- 
{aberdeen 1920 

Ic 1 27 ee an 


Columbia @._----=-.--- 
Aberdeen, 1920_..._..- 
Brooklyn, 1921 
Brooklyn, 1922 
Aberdeen, 1920_....... 
Brooklyn, 1921 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
| 
Infected Infected 
Total Total 
num- | num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
50 0 0 75 0 0 
105 0 0 90 0 0 
31 0 0 46 0 0 
93 0 0 151 0 0 
90 0 0 186 0 0 
65 0 0 
371 0 0 275 1 Hp: 
91 0 0 42 0 0 
36 6 16. 6 31 il 35. 4 
58 16 2D |. 3-8 eee 
93 34 36. 5 70 16 22. 8 
100 31 S10 16S ahvarroeeets nee 
148 30 20. 2 204 15 A 
108 34 31.4 102 43 42.1 
83 22 26. 5 71 3 4.2 
124 45 36. 2 66 8 12.1 
55 15 282) | Uae eee eee 
102 36 35. 2 65 19 29.2 
63 21 33:3" [ cee | oe Se 
108 49 45.3 79 34 43.0 
73 1 13 52 6 11.5 
113 5 4.4 91 12 13A1 
78 5 6.4 108 9 8.3 
136 8 5.8 140 2 1.4 
77 11 14. 2 100 12 12.0 
es eae tae || ep eee 65 11 16.9 
89 17 19.1 60 19 31.6 
24 3 205 63 4 6.3 
105 15 14.2 84 14 16.6 
76 12 Ley 68 6 8.8 
168 22 13. 0 231 45 19.4 
83 13 15. 6 85 ll 12.9 
89 - 29 32.6 
91 42 46.1 79 27 34.1 
41 9 21.9 59 21 35. 5 
73 27 36NOifesads a enial aah eee 
102 51 50. 0 78 oe 47.4 
131 40 30. 5 119 16 13.4 
189 81 42.8 79 43 54. 4 
86 ad 61.1 45 15 33.3 
99 21 21.2 74 21 28.3 
127 5 3.9 144 14 9.7 
59 21 35.5 46 25 54.3 
101 49 43.5 )=. 5 eS 2 al ee ee 
130 60 46.1 86 15 17.4 
158 15 9.5 332 32 96 
242 28 41.5 132 0 0 
644 60 9.3 508 58 11.4 
256 36 14.0 277 35 12.6 
188 58 30.8 134 34 25.3 
577 152 26. 3 545 79 14.4 
mn SESE | yes Cae aS. So 131 49 37.4 
127 12 9. 4 77 9 11.6 
95 31 926 |. Sees eee 
126 53 42.0 109 28 25. 6 
60 5 8.3 47 14 29.7 
85 10 1h Oy eee SS era ee 
109 20 18.3 105 13 12.3 
27 8 29. 6 31 14 45.1 
39 ll 282. oe] Lo ee 
88 31 35. 2 78 22 28. 2 
107 13 12.1 162 17 10.5 
54 9 IGF loco cce Pace dey MN el 
75 32 42.6 82 22 26.8 
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TaBLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, variety, and strain Station and year 
of oats Infected Infected 
Total Total 
num- num- 

ber Num- Per ber Num- Per 

ber cent ber cent 
Columbia, 1920.._____ 22 4 18. 1 7 15 20. 2 
Armes, 1919% |. J--- 148 52| 35.1 146 16 10.9 
iB . a Avnes, 199901 1... 118 121! 101 92 21 22.8 
Avena Sativa—Continue Aberdeen, 1919-_______ 134 14! 10.4 102 16 15.6 
Swedish Select, S. N. 226, || Aberdeen, 1920________ 115 8 6.9 136 44 32.3 
C. I. 134. Manhattan, 1920_____- 69 25! 36.2 48 10 20.8 
iPuliman,) 1920... Si =e A te A eS 8 68 27 39.7 
Brooklyn, 1921_______- 92 26 28. 2 57 6 10.5 
\(Brooklyn, 1922_______- 176 2 1.1 116 4 3.4 
apes 1OTORE) Lt 2s 104 25 | 24.0 144 16 11.1 
h Sel L Aberdeen, 1920______-- 187 46 77S ia ee OTs ee as BS ee 
Swpes Se Ks a 3 Nahi Brooklyn, 1921________ 105 34] 32.3 67 27 40. 2 
S. N. 227, Brooklyn, 1922-_______ 174 2 151 161 22 13.6 
Ames) 19190) 85 94 | 28.2 115 9 7.8 
Aberdeen, 1920_______- 212 52| 24.5 107 29 (ait 
Swedish Select, S. N. Manhattan, 1920______ 66 20| 30.3 74 9 12.1 
C. 1. 582. ae Brooklyn, 1921________ 109 36 | 33.0 69 19 97.5 
\(Brooklyn, 1922_______- 135 11 84 155 16 10.3 
Swedish Select, S. N. Aberdeen, 1920________ 138 AON i $3aF (WB NA BTA PES? 
es Ete ee resem Brooklyn, 1921_______- 115 21} 18.2 88 3 3.4 
Colambia © ~---==-==- 159 15 9.4 202 79 39. 1 
Columbia, 1920_______ 64 1 ii 104 36 34.6 
Ames, oe Se BASS 114 17} 14 : 153 9 5.8 
Agnes. 102088. Fo 121 13| 14 109 47 43.1 
Tobolsk, S. N. 122, C. I. |) Aberdeen, 1919.______- 109 16] 14.6 146 42 28.7 
1983. Aberdeen, 1920________ 101 20| 19.8 157 65 41.4 
Manhattan, 1920______ 43 15 34.8 62 13 20.9 
Pullman $1920-.-.|--<..|... Uae eee rs | 135 67 49.6 
Brooklyn, 1921_._____- 112 19| 16.9 21 25.3 
Agnes) 19190). tan 103 30} 29.0 172 922 12.8 
Tobolsk, _ 1. |} Aberdeen, 1920________ 121 27 QDS ely 4 SES aay ee = 
1709. Manhattan, 1920______ 39 14 35. 9 32 6 18.7 
Brooklyn, 1921_______- 137 98 | 19.9 105 43 40.9 
Columbia @ @_-_-__--- 166 18| 10.8 293 23 7.8 
eae cd ee eS 33 4 10071 60 1 1.6 
Aqaes,.199008 is . 75 12] 16.0 74 3 4.0 

Aberdeen, 1919_______- ve il 19.3 62 ) 0 

Var. trisperma, S. N. 64__|{ Aberdeen, 1920____-_-- 242 42 17.3 113 0 0 
Manhattan, 1920_____- 43 7 16. 2 40 2 5.0 
Pullman, 19208) | OIE ee 63 2 3h 
Brooklyn, 1921________ 297 Ti 317 149 6 4.0 

Brooklyn: 192222: 176 6 3.3 212 0 0 
Columbia @@_------- 247 76 30. 7 90 30 Source 
Columbia, 1920________ 65 4 6.1 103 44 PAT 
‘Autes, 19900r 00 i. 77 2 | 33.7 73 39 53.4 
Aberdeen, 1919________ 65 32 | 49.0 116 58 50. 0 
Wichorsne N26. 3 Ne Aberdeen, 1920________ 50 30 60.0 143 82 57.3 
Manhattan, 1920______ 42 17| 40.4 41 8 19.5 
Paliman age) .* "fo. ERE dors Ae) fo 107 72 67.3 
Brooklyn, 1921________ 611 STA.) S61 z 602 415 68.9 
Brooklyn, 1922_-______ 374 77| 20.5 443 177 39.9 
Columbia, 1920________ 43 7 16. 2 62 21 33.8 
Azries, 19198) 5 18 aif.) 12009 149 30 20.1 
Aanes, 1920. fis, SIS + 70 25! 35.7 86 27 S123 
; é Aberdeen, 1919________ 109 451 41.2 91 46 50.5 
ee S. N. 233, C. I. |) a herdeen, 1920___.___. 225 132 | 58.6 146 100 68.4 
. Manhattan, 1920. __ 218 99 | 45.4 181 25 13.8 
Puliman., 3920: = = <5 |e es ee hs y= 87 59 67.8 
Brooklyn, 1921________ 184 130 | 70.6 165 117 70.9 
Brooklyn, 1922_._____- 88 19 AES 43 Sic 
Ames, isi9 OCIS Se Bh 301 12.0 266 74 27.8 
. = ATMOS 5S LOA) 8 22 = an 28s 106 10 9.4 85 Zi 31.7 
NIGSETs S. N. 283, C. I. |) aherdeen, 1920__.__._- 127 51 | 40.1 139 77| 55.3 
. Manhattan, 1920______ 54 19| 35.1 36 9 25.0 
Brookiym, se pa 104 22 30. 2 69 13 18.8 
7 erdeen, 1920_______- 93 19 Po 85 30 35. 2 
Victory, S. N. 364---.---- iSeries aries pela 102 39 | 38.2 83 ig| 21.6 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


| 
Plants from seeds inoculated with— 


VP OAwO IWIN W 


Ustilago avenae Ustilago levis 
Species, variety, and strain Station and year 
of oats Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
evap 1920242 a if oi 3 3 5 13.0 
. - MES, L920 y= =. 3 6.1 5 16 18.8 
ue Bary nue aie Aberdeen, 1919_______- 120 38 | 31.6 90 39| 43.3 
$04, CL 1679, «Aberdeen, 1920... ._.--- 55 25 | 45.4 65 29 44.6 
gs ae a Manhattan, 1920_____- 52 20 38.4 42 8 19.0 
Pulman 501920" 94. = | ea 2 ee ee 47 20 42.6 
Brooklyn, 1921_-_____- 90 34 37.7 70 19 PA at 
Columbia, 1920_.____-_- 43 5 11.6 89 18 20:2 
eee iL; ee eee Sere 108 15 13.8 106 24 22.6 
: Aberdeen, 1919________ 66 21 31.8 117 14 11.9 
Witte podatne, Bu N= | Aberdeent 4920.07 183 60 | 32.7] 150 43 | 28.6 
Pe . Manhattan, 1920_____- 104 56 53.8 60 15 25.0 
Pullman, 19202 = 2-4 2 eee eee ee eres 115 54 47.0 
Brooklyn, 1921_______- 101 36 35. 6 64 35 54.6 
White Maine, S. N. 234, |f/Aberdeen, 1920________ 107 Bot 4, 486 | 5. ee he Se 
LOR alyiayp Brooklyn, 1921_____-_- 137 19 13.8 56 3 5. 
Columbia, 1920___-___- 50 0 0 95 5 Ds 
Ames) 1920 se. 222 23 89 yy es 128 12 9. 
S - : Aberdeen LOTO ah ee 98 oli 95 15 15. 
Wiite Moine, 6. N- a8) Aberdeen) £0200. 1. 146 20| 13.6] 202 22| 10. 
shee 3 Manhattan, 1920______ 125 33 26.4 72 12 16. 
Pullman 5 }1920) 2% 22 a |e Se ee 137 6 4. 
Brooklyn; 1921-22 — 125 7 5.6 62 ll 17. 
Columbia, 1920_______- 74 4 5.4 65 0 0 
‘Ames A920 2e Es koe os 88 10 11.3 99 0 0 
Aberdeen, 1919_______- 78 17 21.7 106 1 9 
White Queen, S. N. 327, |) Aberdeen, 1920________ 129 6 4.6 189 0 0 
C. I. 1700. Manhattan, 1920______ 100 15 15.0 93 10 10.7 
Pullman; (19205. 6. a) 2 be ea ae ee 120 2 ae 
Brooklyn, 19215. = 105 8 7.6 61 0 0 
Brooklyn, 1922_______- 76 af sui EY 4 
: AINeS; LGU rece 8 42 4 : 5 
Winter Turf, S. N. 169___- are itt Tee 86 Sak} 4a | oe ele eee 
Ames OIG ss nie) Boe 2 49 4 ora gee 3 ae 
P Ames! 1920 ae oe ee 80 4 : 6 : 
Wee ue N- 23s | Aberdeen, 1910. ..h.. = 106 12/ 11.3 63 4 6.3 
oo Aberdeen, 1920________ 46 10 2107 52 0 0 
Bullman 19202.° bes S| See eee sath SAR" 79 2 he 
. Aberdeen, 1920_______- 111 2 .8 64 6 56. 
Wie oe ee {Manhstidn, Ty 30 a 104: nBOit | BL7 ) 6r Bayt eae 
Loe ; Pullman,'1920 2.02). 22) Sa ee ee Be ee 101 8 7.9 
Winter Turf (selection), | Aberdeen, 1920_______- 122 39 RH! i pm REIS ag at fo 
S. N. 235, C. I. 195-15. 
mes; 1919-2 78 0 0 134 1 ys 
Winter Turf (selection), roar ines O20 E Stee 182 55 30. 2 50 22 44.0 
S. N. 236, C. I. 274-20. Manhattan, 1920__-___- 75 21 28. 0 41 0 0 
Pullman} 1920-2 3.2. 4| 2. eee ee ee at 8 : aie 
Ames, 1919 eel SO 136 27 19, 1 
We be Ot ae? WAberdeen, 1920. _.-—-77 91] 53] 27.7) 40 | a0 
Brook wy LOD ep ees 157 60 ar = Ho ian 
Aberdeen, 1920________ 103 21 ), : 
We NT 348 6. TP eeeoo! |;Manbattan, 1920... --- 99; 12) 121] 44 2| 45 
|Pullman,/1000.. 1.777} gee eee come 14 10 88 
Aberdeen AY 20S spe oh 134 59 44.0 2 59. 
Wee 250 6 ection), | Manhattan, 1920__.-—- 106| 18] 17.0] 39 Ona a 
$ Pullman, (1020 80 25 |) ee ee ee 112 36 = : 
9 
Winter ‘Part: (élection), || Abendeany 1000] AA a a et ee 
Be Rt col, O21. 480-4.°°| Fentiman, 1090.40. 0. |. ate ee eens ate 103 8]. 17.5 
Aberdeen, 1920_____.-- 128 57 44.5 97 6 § 
WON an Saereatl| Manhattan, 1920-___- 96] 2] 27.0] 2 O48 
{Manhatt > Re el ferent partes 112 20 17.9 
Wisconsin Pedigree, S. N. Aberdeen, LC), UES ern 79 23 29. 1 124 66 53. 2 
365, \Brooklyn, 1921.._____- 119 28 23. 5 64 22 34.3 
Ames 1020 io eo oe 82 15 18. 2 88 33 37.5 
r Aberdeen, 1920_.._-.-- 131 53 40. 4 118 74 62.7 
Wisconsin No. 1,8. N.366.|; Manhattan, 1920_- 60 26 43.3 36 4 if iat 
Pullman, 1 RD RI bee SL hts) I 79 48 60. 8 
Brooklyn, 1921--.-.--- 139 32 23. 0 60 23 38.3 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


@ Ustilago avenae Ustilago levis 
Species, variety, and strain Station and toy eae 
year 
of oats Infected Infected 

Total Tota - 

num- num- 

ber Num-| Per ber Num-}| Per 
ber cent ber cent 


Avena sativa orientalis: 


Black Rival (Garton | Aberdeen, 1920________ 58 a Sac eee SE tI 2 Sate e eS 2 
Black), S. N. 240, C. I. 
1617. 
Columbia @----_-.-_- 155 17 10.9 141 45 31.9 
Aberdeen, 1920_______- 54 22 ZV? fh) Suen SS) aeeeenmet ees |) Ve aes 
Black: Partar, SaIN- 108-2} uliman, 1020... 2 ~ == f- --ee Sap Sai A. 2 58 32 55. 2 
Brooklyn, 1921________ 115 67 58. 2 95 46 48.4 
Brooklyn, 1922________ 111 15 13:5 162 62 38. 2 
Black Tartar, S. N. 239, preaeen ae 84 20 7-2 (ake eee Sa eee SNE AS PES SE 
@oTe 1595: Brooklyn, 1921________ 111 64 57. 6 103 56 54. 3 
Columbia ® @)___--_-- 202 33 16.3 140 26 18.5 
lavas s.INes we. 3 ee Aberdeen, 1920_____._- 61 20 5 oa (a) (ease a oes) [ee EE | plea enegenren 
Brooklyn, 1921_______- 99 46 46. 4 92 69 75.0 
Columbia, 1920_______- 47 12 25. 5 35 “a6 0 
aes, AO20: Apt Sink 77 15 4 5 a6 9 25. 0 
erdeen, 1919________ 72 6 : 11 14.8 
Barone 73, Bae 207, Celsh Aberdeen, 199.122: 68 19| 27.9 88 39} 44.3 
: Manhattan, 1920_____- 33 9 27. 2 32 3 93 
Pullman, 19204... bas=|i ses WSS ee fie 86 52 60. 5 
pape ou Je. ieee 89 35 39. 3 a 15 ze 8 
olumbia @_---_-_--_- 18 2 ina i 8 44.4 
parton 585, S. N. 170, C. I. {Aberdeen 19202 os te = 30 9 BOLO ie see se aS ie ae eee 
, Brooklyn, 1921________ 73 27 36. 9 51 25 49.0 
Columbia @__-__--..- 179 47 26. 2 160 58 36. 2 
Columbia, 1920_____--- 91 9 9. 8 92 38 41.3 
nes 120° eh ee oe 248 45 18.1 326 21 6.4 
Ames; 1920. 030° knee 87 20 23. 0 73 24 32.8 
parton? 748, S. N. 109, C |) Aberdeen, 1919__._._. 109 38| 348| 143 hil neal. 7 
Aberdeen, 1920________ 119 68 57.1 189 117 61.9 
Manhattan, 1920______ 64 20 Sh. 2 46 7 1G 
Paliman, 41920). | t.- | soMee es (URE Teg ye 201 106 EPA 
Brooklyn, 1921___-.__- 106 27 25. 4 74 22 29.7 
Columbia, 1920_______-_ 62 7 ie 2 57 8 14.0 
Rees, 1920ibs2 bets 105 37 35. 2 135 33 24. 4 
Aberdeen, 1919_______. 80 23 28. 7 144 57 39.5 
Sarton, Bee 2424 Cx A herdeon, 1920____ 1.2 273| 100| 366| 232 85| 36.6 
: ‘ Manhattan, 1920______ 50 6 12.0 58 13 22. 4 
Prllman, (0908.2 bn. | ae ie Sree ee 98 38 38. 8 
oar ao REE TE 116 27 743) Pe a yy mi 
okumibia, @) 22-2 ee 21 7 33. 3 1 
Garton 784, S. N. 171____. \tardecn: Ce a 48 Tyo eo aa Eee ee 
Calembia@e es 29 11 37.9 20 14 70.0 
Ames, 1919) ¢" "t= 45 12 26. 6 50 13 26. 0 
Garton Gray, S. N. 172___ Aberdeen, 1920... 23-2+ 39 14 ASSO. |= 2 Sees = Ra ce aes 
Manhattan, 1920_____- 31 Pes gttt9 OT 31 Sil ens 
Brooklyn, 1921 _______- 101 29 28. 7 62 29 46.7 
Garton Gray, S. N. 241, ceegene ho) eee ee 98 29 7A! als Sit ER Ae ie aie eee 
CFS 1610: Brooklyn, 1921_______- 79 21 26.3 91 34 37.3 
Columbig@-e.-.-)--= 50 8 16.0 46 21 45.6 
Ames, L919 E Ger tee 94 17 18. 0 124 10 8.0 
Golden Giant, S. N. 173__|; Aberdeen, 1920________ 135 49 36. 3 105 47 44,7 
Manhattan, 1920_____- 10 1 10.0 + :22 7 31.8 
Brooklyn, 1921________ 108 30 PALS 98 46 46.9 
3 Golden Giant, 8. N. 243, |{ Aberdeen, 1920.______- 74 POOLE. 7 |. 9 | ROR 
Cathet Brooklyn, 1921________ 98 27 27.5 79 34 43.0 
Golden Giant, S. N. 244, |fAberdeen, 1920_______- 122 32 7 7d CES Ed WE See fetter 
C.I. 160 Brooklyn, 1921________ 85 33 38.8 76 26 | 34. 2 
Columbia @)!) --._-2:- 136 58 42.6 131 51 38.9 
Columbia, 1920________ 81 11 13-7 83 36 43.3 
ee es ks Sea SS 188 74 39.3 = 58 a 9 
F = INES LIZOL BF on Se wk 79 21 26. 5 3 50 60. 2 
prcone Mountain, 8.) N- berdeon, 1019-21... 85 23 | 27.0 84 42| 50.0 
aa e Aberdeen, 1920_______- 129 53 41.0 182 104 Gy at 
Manhattan, 1920______ 31 8 25.8 39 12 30.7 
Bitlioian, 1920. 2. 82a ak ee eg) 8 189 133 70. 4 
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TaBLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


| 
Ustilago avenae Ustilago levis € 
Species, variety, and strain | Station and year iis Die |.? 39a 7 , eve 
of oats Infected Infected 
| Total Total 
num- num- | __ 
} ber Num- Per ber Num- Per 
ber cent ber cent 
CO | — OO 
Avena sativa orentlis—Con, [Cabbie @ =~ AA cre 
Var. mutica, S. N. 32___-- Aberdeen, 1920_______- 137 41| 29.0} 106 10 9.4 
Brooklyn, 1921_______- 88 32 36. 0 64 5 7.8 
Var. nigra, S. N. 245, C. I. |fAberdeen, 1920_______- 84 32 BS. .Osj22 22 Se eee 
1598. Breen, ie 2. eS ares a ce s : 78 37| 47.4 
= = olum bia @)- --_------ 1 - Dabs. 4 Seaton Feo eS ee 
Var. obtusata, S. N. 4 _--/) aberdeen, 1920_______- 4 Acie Lok ee eee 
Columbia @--__------ 397 40 10. 0 359 37 | 10.3 
Ames, 1919______------ 85 7 8.2 97 1 1.0 | 
Var. obtusata, S. N. 33___}; Aberdeen, 1920_______- 135 19 14.0 102 13 | 27 | 
Manhattan, 1920--_-_-- 49 12 24. 4 35 6 17.1 | 
Brooklyn, 19212. 2. = 205 47 22.9 176 24 13.6 
Columbia © @__-_----- 336 77 22.9 184 35 19.0 
Var. pugnax, S. N. 65____- Aberdeen, 1920______-- 12 2 iG: 6 eee eee 
Brooklyn, 1921_______- 101 65 64.3 86 48 | 55. 8 
Seizure, S. N. 247, C. I. je beeroen, 192022 A 102 29 72, eee ees! Rae es 
1604. \ Brooklyn, 1921______-_- 91 40 43.9 87 23 26. 4 
Columbia, 1920______.- 22 3 13. 6 82 6 (ee: 
oe ae = pa aos Bn a oH ze 18.9 ¢ re 26.9 
rdeen, 1919. _-__. 6 2 32. 3 1 20. 7 
= pokes, 8. N. 302, C. | Aperdeen, 1920._______ 154| 59| 38.3 131 83} 63.3 
- 1618. Manhattan, 1920______ 26 th A BeO 28 5 17.8 
Pullman; 1920: - 4. _|__.. ed) ate pe 3 121 73 60. 3 
Brooklyn, 1921________ 86 35 40. 6 86 23 26. 7 
Columbia (2)__---_.___- 138 25 18.1 168 40 232.8 
Columbia, 1920________ 90 7 fet 97 38 39.0 
ee st 2. ee eae 146 16 10. 9 140 19 oe 
~ mies, 19206 pas 2 3 63 21 ao. 84 32 38. 
phere pill, S.N.111, C. |) aberdeen, 1919_______- 82 11| 13.4 49 9} 183 
5 5 Aberdeen, 1920________ 115 43 oi. o 157 37 23. 5 
Manhattan, 1920______ 48 5 10. 4 31 9 29.0 
Pullman) 1920:-—--'. |. fie a Baa yi Fe 102 56 54.9 
Brooklyn, 1921________ 91 59 64.8 99 32 32.3 
Columbia, 1920___.__-_- 78 3 3.8 175 17 9.7 
Ames, 1919/4) __..1._: 176 0 0 138 1 e 
AG TT Pee aoe 179 35 19 ae 23 We 
3 mcdeen, J9'9. 2. 203 10 4. 24 26 10. 
Pua ges oe ‘Aberdeen, 1920._______ 214 35] 163| 232 53| 228 
- N. 274, C. I. 843. Manhattan, 1920______ 71 130-2 18.3 51 2 3.9 
Pullman: 1920: 2.232 a). a eek eer yee 154 38 24.6 
Brooklyn, 192i________ 112 10 8.9 81 10 i2.3 
Brooklyn; 1922.22. _- 66 1 gt 105 18 17.1 
Columbia @-------_-- 120 2 1.6 119 11 9.2 
Columbia, gS Lene Nee 91 4 4.3 64 39 60. 7 
eee a oe eee oy 42 16 bs rs i st 
rdeen, 1919________ 42 x 11. f 
Storm King, 8. N. 112_-_-') a perdeen, 1920_._._... 90 26| 28.8 101 21 20.7 
Manhattan, 1920______ 47 20 42.5 56 14 25. 0 
Pullman, 1920.1. 2-[__ ah gdp sO 119 44 37.0 
Brooklyn, 1921...) .: 58 25 43.1 49 10 20. 4 
Storm King seenstow, Aberdeen, 1920_______- 64 22 4. Stir ott <b ee ene 
S. N. 248, C. 1. 1603. Brooklyn, 1921... 3-2 83 44 53. 0 75 11 14.6 
Storm ing (Stout), |fAberdeen, 1920_______- 114 21 18. 4 45 20 44.4 
S. N. 363. Brooklyn, 1921_____.- 76 49| 64.4 53 15 | 283 € 
Columbia @---.__.__- 125 17 13. 6 140 28 20.0 
Columbia, 1920_______- 112 3 2.6 94 47 50. 0 
Ames, 1919 25.2: f. =. 207 45 21.7 205 36 17.5 
Ames, 1920).495..5.°- 64 16 25. 0 60 24 40.0 
Tartar King, S. N. 113.._.|; Aberdeen, 1919_______-_ 113 26 23. 0 83 28 33. 7 
Aberdeen, 1920._______ 99 34 34. 3 141 30 21.2 
Manhattan, 1920______ 49 ll 22. 4 12 3 25. 0 
Pullman, 1920: 5) 27|___- bia anaes eee 109 42 38. 5 
x Es y Brooklyn, 1921_______- 103 50 48.5 98 26 26. 5 | 
artar King _ (Canada | Aberdeen, 1920 63 23| 36.5 | 
Chere) Bi Rneads 2 | Aberdeen 5 a g6| 45] 523] 77 | 22] 285 ) 
__|{ Aberdeen, (Cythsecctas 222 38 1 a 344 34 9.8 
Var. tartarica, S. N. 5. Aberdeen, 1920____.__- 49 2 4.0.2 |e ee 
Brooklyn, 1921____...- 87 22 2D as 76 | 6 7.8 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae -Ustilago levis 
Species, variety, and strain Station and year a Sele ter cee oe Bee, 
of oats Infected Infected 
Total Total 
num- num- 
ber | Num-| Per ber | Num-| Per 
ber cent ber cent 
Avena Sativa orientalis—Con. | {Columbia @---------- 133 23 aves 171 35 20. 4 
Var. tartarica, S. N. 34___|; Aberdeen, 1920__-____- 61 29 OTe Ore | ee a 
Brooklyn, 1921__--___- 86 61 70. 9 80 40 50. 0 
Var. tartarica, S. N. 250, |fAberdeen, 1920_______- 72 33 TRS eee eer eee ot ee 
G2 E> 1597. Brooklyn, 1921________ 77 47 61.0 89 38 42.6 
Columbia @2..-_2-:=: 269 32 11.8 340 68 20. 0 
Var. tristis, S. N. 40___=-_ Aberdeen, 1920________ 20 5 PSA UW |e SAREE (Eee aig | |e ea 
Brooklyn, 1921_-__-=-- 98 73 74. 4 99 37 37.3 
Columbia, 1920___-____ 42 9 21. 4 72 5 6.9 
JAnrtess 1920S": Seed = == 107 = ae ue 29 27.3 
ie : + || Aberdeen, 1919_______- 114 : 14 46 32.3 
White Heyplian, ©: Noi Aljerdeen, 1090. 1---- 137 34| 24.8] 148 86] 58.1 
300, C. I. 1605. Manhattan, 1920.-____ 30 8| 26.6 62 23 37.0 
Partin sari241 920 Sse oes nara St EEE Aad 99 70 70.7 
Brooklyn, 1921_-!-___- 122 49 40.1 112 23 20. 5 
Columbia, 1920___-_-_- 64 3 4.6 132 6 4.5 
sAumes G1 O19 Se taste = ae 176 18 10.2 338 22 6.5 
Ammess 192086. 52206 == == 104 17 16.3 103 18 17.4 
White Tartar (White Rus- |) Aberdeen, 1919_______- 114 26 22.8 125 8 6.4 
sian), S. N. 284, C. 1. 551.}) Aberdeen, 1920___-_-__ 59 26 44.0 196 8 4.0 
Manhattan, 1920_____- 65 14 2165 36 11 30. 5 
REN pepe SG 20 8 os ie ee eR PS Fs 94 17 18.1 
Brooklyn, 1921______-- 103 30 29. 1 66 3 4.5 
Columbia, 1920_---____ 54 if 12.9 75 5 6.6 
Ames, leer pS on pF 25 os 3 it = 30.1 
; : _|| Aberdeen, 1919__-____- 1 18 19.7 1 9.0 
ae wank Aberdeen, 1920.______- 114 22| 19.2] 132 24| 181 
Bra sae Fhe ‘|| Manhattan, 1920______ 27 6 22. 2 49 6 PAY 
Rattinran sO 20 sie = x oe Se eee eae. S 85 9 10. 6 
Brooklyn, 1921_-_-___- 95 37 38. 9 92 4 4.3 
Columbia @------+-:- 38 13 34. 2 41 4 9.7 
Columbia, 1920__--__-- 48 1 2.0 94 12 12e7 
Ames, 1920____---=-=-- 86 18 20. 9 80 19 23.7 
White Tartar, S. N. 174__/|) Aberdeen, 1919_______- 94 24 2525 43 13 30. 2 
Aberdeen, 1920_.-_____ 239 98 41.0 244 3 12 
Manhattan, 1920.-____ 52 26 50. 0 48 4 8.3 
Rall O20 Se Fes ee oa iser tas aI eee ee 96 23 24. 0 
Brooklyn, 192142 == 77 41 53. 2 75 12 16.0 
White Tartar (Frankside), aes IY Pie aie ep 61 16 2052 See a Soe | ee 
S. N. 251, C. L. 842. Brooklyn, 1921_-______ 78 38 48.7 69 31 44.9 
Columbia, 1920_-___-_- 50 4 8.0 74 5 6.9 
AE aa picid Dy pecs 84 a 48. x a 56 50. 0 
. Aberdeen, 1919_-______ 99 4 49. 6 56 58. 3 
es cae eg NS Sah ye oe 134 72| 53.7 81 60 | 74.0 
cia : Manhattan, 1920_____- 19 5 26.3 26 6 23.0 
Ee ushera Sri Zip fee | eee cee ee ee ac 83 68 81.9 
Brooklyn, 1921_______- 90 55 61.1 101 47 46.5 
Columbia, 1920________ 94 8 8.1 94 4 4.2 
Ames a1 920 te eke 113 19 16.8 113 18 15.9 
Aberdeen, 1919________ 183 jl 38.8 188 77 40.9 
SAINTS BIN 2SS Sail Dee Tae Aberdeen, 1920______-_ 180 101 56. 1 240 97 40. 4 
Manhattan, 1920____-_ 80 16 20.0 45 2 4.4 
‘ParilrianisstG20 sees to ss pen sn ge | ea 124 71 57.3 
Brooklyn, 1921_-___-__- 127 41 32. 2 68 16 23.5 
Columbia, 1920___-___- 46 6 13.0 67 26 38. 8 
AmmesS 1990s. Pesaro 81 17 20.9 101 51 50. 4 
Aberdeen, 1919________ 101 60 59. 4 76 5 6.5 
Stet |S 38) ses ee ae a Aberdeen, 1920_______- 147 78 53.0 91 70 76.9 
Manhattan, 1920_____- 32 19 59.3 41 19 46.3 
Ge bud aaa key ated A! | MAMAN Nelvaieti (Oana pide ns | ye aca! fads 2 RU Ee 107 55 51.4 
Brooklyn, 1921____-_-- 105 66 62.8 68 40 58. 8 
Columbia, 1920________ 68 11 16.1 83 17 20. 4 
Ames; 1920 S52. So1Se== 136 18 13.2 109 23 244 At 
Aberdeen, 1919_______-_ 160 57 35. 6 162 60 37.0 
Skin 87 (eee eae Ratan Aberdeen, 1920________ 147 37 2A 93 43 46.2 
Manhattan, 1920______ 48 iy 35. 4 81 14 17.2 
Palintarteal 920i 242 Seo Se eee oe eee 98 30 30. 6 
Brooklyn, 1921_______- 86 25 29.0 72 9 12.5 


J Nos. 335, 336, and 337 are large coarse German types received from Dr. W. C. Etheridge. 
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TABLE 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, variety, and strain Stationand year | [| 
of oats J Infected Infected 
Total Total 
num- num- 
ber Num-j| Per ber Num- |} Per 
ber cent ber cent 
Avena sterilis: ee (eee. te 125 18| 14.4 270 37 13.7 
. 27 ------.---=------- Aberdeen, 1920___.____ 16 9 Si a Se el bates ere foes 8 2 
Columbia © @®.------- 201 3 1.4 185 0 0 
Columbia, 1920_______- 66 4 6.0 64 10 1.5 
Armes, 191940... Fo > 245 39 15.9 181 7 3.8 
Ataes? L920 new et 72 4 5. 5 47 5 10.6 
SN OR nas ToL} eee Aberdeen, 1919._______ 85 23 32. 9 98 36 36.7 
Aberdeen, 1920_______- 111 9 8.1 120 10 8.3 
Manhattan, 1920_____- 43 4 03.3; | 550-4 cl}. 22 
Pullman, 1920) 242. _|o ReneS eas 125 21 16.8 
Brooklyn, 1921__7.___- 74 8 10.8 66 2 3.0 
SN. 198 Aberdeen, 1920______-_- 20 1 6:0 |. S 2,200 ie DES se 
 N. 128_----_---------- Brooklyn, 1921_______- 49 1 2.0 38 0 0 
S. N. 252, C. 1.1784 (Ar- | Aberdeen, 1920_-_--_--- 35 20 DT: Lp k82s) 21h See ee ae 
lington selection). aera tap ae y 
erdeen}: 1920... f22 - =) lar Sb gly peal eps «| eee ie 
Black Algerian, 8. N. 261, |) Brooklyn, 1921_-_____- 58 0 0 46 0 0 
C. I. 1785. Brooklyn, 1922.._____- 59 1 1.6 58 0 0 
Columbia © @_-__----- 881 13 1.4 542 3 25 
Columbia, 1920___-___- 70 0 0 70 4 5.7 
Ames; 1919he= eee = 196 2 1.0 297 2 .6 
Ags: wae RAS ie 62 ih 1k . ore 0 0 
rdeen, 1919________ 240 5. 5 6 2.3 
Burt, 8. N. 67_-------_-_- Aberdeen, 1920________ 155 0 0 111 0 0 
Manhattan, 1920______ 116 3 205 155 0 0 
Pullman, 1920: 2 $02" * | eA ee a es Sees 69 0 0 
Brooklyn, 1921_______-_ 153 2 1.3 104 0 0 
Brooklyn, 1922________ peer 0 0 73 0 0 
Columbia @ @®.------- 680 151 22. 2 311 22 7.0 
Columbia, 1920________ 62 4 6. 4 106 13 12.2 
PATIOS 31 OUD as, 2b ee 2 225 24 10. 6 197 1 .5 
AICS 1920 kes dee 116 7 6.0 107 2 1.8 
Burt (Early Ripe), 8. N. |) Aberdeen, 1919________ 333 118 |. 35.4 342 64 18.7 
74, Aberdeen, 1920________ 206 18 8.7 125 0 0 
Manhattan, 1920_____- 187 22 ie 153 6 3.9 
Partimian, $1920.24 = => | eee pe ee - 119 0 0 
Brooklyn, 1921_______- 67 9 13. 4 70 0 0 
Brooklyn, 1922___.___- 89 0 0 104 2, 1.9 
Columbia © @__----- 752 50 6.6 447 17 3.8 
Columbia, 1920___-__- 29 1 3.4 65 ae 3 L 
AMES, 191 ae see e 153 8 5.2 193 0 0 
nage LO 2D ex = Sse 95 4 USC: an Ee 10.0 
erdeen, 1919_____-_- 238 17.6 5 10. 4 
Burt. 8. N. 75_----_.--+-- Aberdeen, 1920___..__- 184 POA) 8 95 0 0 
Manhattan, 1920______ 109 12 11.0 148 4 Qt 
Fadia} 1920 Fete See ee en ee 84 5 5.9 
Brooklyn, 1921___.___- 68 0 0 57 1 tone 
Brooklyn, 1922___.___- 70 0 0 68 3 4.4 
Columbia @...._.__-- 31 0 0 36 0 0 
Columbia, 1920___-__- 166 1 EH | 190 0 0 
Amos, LO 2)ine = Pees 495 0 0 418 2 .4 
Aberdeen, 1919_______- 63 0 0 28 0 0 
Burt, §..N. t7pe-2--t-eee Aberdeen, 1920_-.____- 304 1 i3 170 5 2.9 
Manhattan, 1920_____- 697 ) i2 650 0 0 
Pullman, 1920: 42) ot eee eee 186 0 0 
Brooklyn, 1921__.____- 492 5 1.0 407 1 PP’. 
Brooklyn, 1922_______- 405 0 0 413 0 0 
Columbia @--~-....-2- 142 5 3.5 202 4 1.9 
Columbia, 1920__-___- 146 1 .6 135 0 0 
Ames 191Bes A es 76 0 0 101 0 0 
ae 1h? | Stage Pes aH 2 . 3 a4 : : e 
1 Aberdeen, 1919_______- 0 ‘ 
Burt, 8. N. 253, C. I. 823-1), herdeen, 1920........ 425 2 4] 423 il 2.6 
Manhattan, 1920_____- 580 ll 18 533 4 mf 
Paliman, 1020.2 fs == (eS ueereeees 270 0 0 
Brooklyn, 1921._.. —- 79 0 0 54 0 0 
Brooklyn, 1922___.__2- 368 y4 6 482 14 2.8 


o 
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TaBLn 2.—Results of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, variety, and strain Station and year 
of oats Infected Infected 
Total Total 
num- num- 
ber Num- Per ber Num- Per 
ber cent ber cent 
Avena sterilis—Continued. Aiberdeen, £920___:-=-- 95 a Ds Byultyes Uhes( Sl peed gees PL 
Burt, S. N. 254, C. I. 293--|{ Brooklyn, 1921__._.--- 98 ilies ap TE op) 95 4 4.2 
Brooklyn, 1922______-- 107 1 .9 72 1 Is 
ee ot 0 ctl cs 113 : 2.6 124 il .8 
: Aberdeen, 1920-_-___--- 132 5.3 110 0 0 
Burt, S. N. 339 (a com- |) Vanhattan, 1920-_---- 193 ET oo | 24% 0 0 
mercial strain). Brooklyn, 1921....----| 205 5| 2.4 134 5 287 
Brooklyn, 1922_-______ 86 0 0 68 2 2.9 
Columbia @ye === * 305 0 0 273 2 at 
Columbia, 1920___-.-=- 270 0 0 325 1 53 
AMeS: 1919 SOR. daw 118 0 0 68 0 0 
Ames, sent eo EAC See ve 0 0 629 1 al 
erdeen, 1919____-__- 6 1 74s 56 0 0 
Fulghum, S. N.129_-__--- Aberdeen, 1920___-__-- 645 2 3 408 2 4 
Manhattan, 1920_-____- 862 6 dl 626 i) sl 
PEAT AGO Seon So ye ea eye ne [peg oe 129 0 0 
Brooklyn, 1921_-..__._ 488 2 4 404 1 n24 
Brooklyn, 1922______-- 715 1 ye! 654 2 .3 
Columbia @ {ais 194 4 1.9 218 3 1.3 
Columbia, 1920________ 212 1 4 230 i 4 
Ames, LOLO tes aes Se 159 1 .6 256 1 NS 
NES, sea grag pb era ot 831 2 A 2 au 53 
erdeen, 1919_______- 210 0 2 4 
srr seaias Aca aaa C.I. |) aberdeen; 1920.______- - 660 2 43) 11) BiG 0 0 
5 Manhattan, 1920_-____ 1, 036 15 1.4} 1,082 6 -6 
Peep uL baa ken aye 1S A Des me Ft ho king pap ee ant | oe 316 1 3 
Brooklyn, 1921_-_____- 640 8 ee 44) 2 4 
Brooklyn, 1922____=__- 1,011 6 -6 960 2 AFA 
Aberdeen, 1920________ 249 6 2.4 90 0 0 
Fulghum (Kanota),S. N. |, Brooklyn, 1921_-_-___- 143 1 6 109 1 9 
264, C. 1. 839. Brooklyn, 1922-_-______ 104 1 .9 132 1 = 7h 
Ames 1920 55 ese aes 124 0 0 132 0 0 
Aberdeen, 1920________ 158 Zz, Ise 82 2 2.4 
Fulghum (Kanota),S. N. |) Manhattan, 1920_-____ 245 5 2.0 213 7 3.2 
368. Parlier; ai 20 ope ee tets 2 eevee ieee Pe cll 143 0 0 
Brooklyn, 192i_____-__ 214 4 1.8 153 3 8} 
Brooklyn, 1922_____-__ 499 1 #2 503 3 5th 
Commbiai@e esas 60 2 3.3 65 3 4.6 
Italian Rustproof (selec- |} Ames, 1920____________ 47 1 2.1 39 0 0 
tion), S. N. 260, C. I. |}; Aberdeen, 1920___-.__- 69 5 (60 Js SU Rena ees Cis Rea 
396-4. Brooklyn, 1921 ___=-_- 90 6 6.6 81 3 307 
Brooklyny 192225 s352-5 98 0 0 88 2 2D, 
Columbiai@ ae swaas= 26 0 0 37 0 0 
panes OUG t anae 62 y 54 0 0 
Ae Aberdeen, 1920____-2__ CoA haath so Viet Rese, a 0 aS) IRR See iy sphere ea eas Fe 
Var. nigra, S. N. 130_-._-- Paliman, (ogo esse e ee ee 33 0 0 
Brooklyn, 192i. 2 aasse 80 2 2.5 39 0 0 
Brooklyn, 1922_______- 46 0 0 48 0 0 
es vee S. N. 256, | Aberdeen, 1920____-___ 9 0 (DF | ee er ie earn a 
Gopmbia (Gi) jd etn 19 2 a 5 24 4 16.6 
z erdeen, 1920_____-_- veil heaeosratediel Die Pte 0 1a Ce i PS ma ic LA ee pea Le 
Red Rustproof, Ss. N. 131. Brooklyn, 1921 OB arora 65 0 0 64 0 0 
Brgpklyy, DP 7Ae SERS fae ee a . i 79 0 0 
Crdeen G2) = - ooo oe 120 Din UE feseney meme | PRO ny ee SE 
Fe eEnrool ss. N26 {Brockiyn, 1991012 j=22: 74 Ger tort 62 2 3.2 
aaa ; Brooklyn, 1922_____.- 69 0 0 78 0 0 
Columbia, 1920. _ 22: 45 1 Que 45 0 0 
AINeS TOT Ota se Tae te 84 0 0 124 0 0 
IAMITES, 1920 ste ees 83 0 0 66 0 0 
Aberdeen, 1919_______- 96 0 0 99 0 0 
Red Rustproof, S. N. 263, |; Aberdeen, 1920_____-=- 164 0 0 160 0 0 
«L775. Manhattan, 1920_.__-- 504 3 35 416 6 1.4 
Pim ang O20 ses ae ee ee es | vere soe caf esl t ees 172 0 0 
Brooklyn, 1921____.__- 184 0 0 142 1 aay 
Brooklyn;-1922e422 = 55 0 0 62 0 0 
Ages 1910) + nee oaks 116 1 .9 106 0 0 
re RS PDEOOE (Hastings),|} Aberdeen, 1920_______- 185 2 ita) 72 0 0 
S. N. 265, C. I. 884. Brooklyn, 1921 sen 51 if 1.9 47 0 0 
Brooklyn, 1922-- 22 = 62 1 1.6 61 0 0 
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TaBLE 2.—Resulis of inoculating seed of varieties and strains of different species 
of Avena with spores of Ustilago avenae and U. levis at the stations and in the 
years indicated—Continued 


Plants from seeds inoculated with— 


Ustilago avenae Ustilago levis 
Species, variety, and strain Station and year SS 
of oats Infected Infected 
Total Total 
num- um- 
ber Num- Per ber Num- Per 
ber cent cent 
| 
Avena Sterilis—Continued. Apecece tbo Sais sais a 2 e 2 fa ; 3 : 
Red Rustproof, S. N. 338-/) Wanhattan, 1920______ 127 1 “7 64 2 3.1 
Brooklyn, 1921_______- 52 2 3.8 47 1 5 a 
Ames, 1920 2.— 2223... 82 0 0 58- 2 3.4 
Aberdeen, 1920________ 108 5 4.6 50 1 2.0 
Red Rustproof, S. N. 354, Pa en nian es 136 12 8.8 = : : 1 
C. I. 518-3. Brooklyn, 1921._______ 54 7} 129 43 5 11.6 
Brooklyn, 1922________ 86 1 igi! 75 2 2.6 
Aberdeen, 1920________ 483 0 0 473 2 =f 
Red Rustproof eoreuss Tate eet i Soe 708 1 1 oe Fr, ry 8 
No. 71), S.N.3 Brooklyn, 192i___.___- 726 o| Oo 5389 0 0 
Brooklyn, 1922________ 43 0 0 54 0 0 
Columbia @ @ ------ 140 6 4.2 120 8 6.6 
Columbia, 1920________ 75 0 0 90 1 i aR 
Ames) 1920 181 3 1.6 147 7 4.7 
Selection, (of Etheridge), ||Aperdeen’ le] u7| 0} 0 | atl ol oO 
S. N. 132, C. I. 1859. || \fanhattan, 1990_____ 135 0} 0 119 0 0 
Pullman, 3500. =. $52) ae 82 0 0 
Brooklyn, 1921________ 155 0 0 125 0 0 
Brooklyn, 1922 _______ 66 0 0 56 0 0 
Columbia @® --------- 50 0 0 54 0 0 
Ames, eed Pete Sate 54 0 : . 0 0 ‘ 
ANICS 1990 3 - Se 64 2 ak 1 i S 
Porch Busta N. |) Aberdeen, 1919___._._ 26 0| oO 25 1 4.0 
tnt oe Aberdeen, 1920_______- 41 1 2. 4 92 0 0 
Manhattan, 1920:_____ 105 10 9.5 109 0 0 
Paiman O20 os ot oes ee ee 49 0 0 
Columbia @ -_-.-_--- 48 0 0 50 2 4.0 
Turkish Rustproof (selec- |} Ames, 1919____________ 30 1 3.3 53 “ a5 
tion), S. N. 268, C. I. |}Aberdeen, 1920________ 68 + §& Bh oa ees be ee ee 
356-12. Brooklyn, 1921________ 47 3 6.3 42 7 16.6 
Columbia © @ --_-____- 565 0 0 537 0 0 
Columbia, 1920_______ 130 0 0 160 0 0 
so ee Bal 8 | BL Bh 
- (oud LU I 5 
hegre as ae Aberdeen, 1919_______- 211 0] oO 166 0 0 
ae hee te mit a aes ga Aberdeen, 1920_______- 60 0 0 86 0 0 
Manhattan, 1920______ 63 0 0 58 0 0 
Potliian, #990: | 2222 a ee ee 106 0 0 
Brooklyn, 1921_______- 67 0 0 53 0 0 
Brooklyn, 1922_______- 112 0 0 55 0 0 
Columbia © @ ------- 467 0 0 268 0 0 
Aberdeen, 1919________ 82 0 0.3}. 12 ee = ee 
S.N.76 Aberdeen, 1920________ 153 0 0 96 0 0 
iat SNC Ten Toei oe = Paliman;: #90052 2k 22s eee 56 0 0 
Brooklyn, 1921____-__- 95 0 0 90 0 0 
Brooklyn, 1922________ 427 0 0 368 0 0 
Cotimbia'@)—..- 2572" 215 0 0 205 0 0 
Columbia, 1920_____-_- 70 0 0 7 0 0 
Amips, 1919-35-25 = 157 0 0 53 0 0 
Aaries 1920 2. Se 218 0 0 198 0 0 
SNe MGR Aster es Seen ae Aberdeen, 1919________ 133 0 0 57 0 0 
Aberdeen, 1920_______- 323 0 0 67 0 0 
Manhattan, 1920______ 255 0 0 459 0 0 
Puiiman, 02) 5. Foe Ae eee 107 0 0 
pr scetey Ron ob Win 425 ; 0 352 0 0 
Aberdeen, 1920_._.__-_ 62 O° .i-b ce... eee 
8. N.177, C. 11782_..--.. {raokipn: ry: eee 95 0} 0 o7 0 0 
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DISCUSSION OF RESULTS 


On examining Table 2 it is evident that there was a great deal of 
variation in the degree of infection of the different varieties at the 
different stations and during the different years. There is consider- 
able evidence that the results at Columbia in 1920 were somewhat 
lower than those for the previous years. There are indications also 
that the results at Ames and Aberdeen in 1919 were somewhat 
lower than those obtained in 1920. There are sufficient cases, how- 
ever, in which the results with certain varieties were higher in 1919 
than in 1920 to prevent definite conclusions. On the other hand, 
the results at Brooklyn in 1922 were notably lower than those ob- 
tained in 1921. This was particularly true with the varieties in- 
oculated with Ustilago avenae. A partial explanation of this fact 
is found in the results of germination studies on the spores of . U. 
avenae, in which very poor germination was obtained when compared 
with that of U. levis. 


RESULTS FROM AVENA BREVIS 


Six strains of Avena brevis Roth were grown in the course of the 
experiments, five of which, S. N. 1, 77, 134, 139, and 142, were en- 
tirely similar in their morphological features. Strain S. N. 289 
matured several days later than the other five. It also differed in 
other minor features, so that it could be readily distinguished. 

Of the first five strains, 4,390 plants ® were grown in the experi- 
ments with Ustilago avenae and 3,734 plants in the experiments 
with U. lews. A single smutted head of S. N. 142 was recorded at 
Manhattan, but it may be doubted whether this head was actually 
that of A. brevis, as no special care was taken to preserve the plant 
on which it was observed. In every other case these strains of A. 
brevis proved entirely free from smut. 

The late-maturing strain, S. N. 289, was grown at all the stations. 
At Brooklyn in 1921 2 plants out of a total of 87 in the Ustilago 
levis plat were found infected, and in 1922 in the same plat 2 plants 


out of a total of 454 showed infection. There can be no doubt 


about the identity of these plants, for in practically every case they 
were only partially smutted, thus making their identification possible. 
At the other stations 475 plants were grown from the seed inocu- 
lated with Ustilago levis and 219 plants in the series inoculated with 
U. avenae, but none was found infected. 
It is evident from the results that Avena brevis is extremely resistant 
to both smuts. However, some strains occasionally may be infected. 


RESULTS FROM AVENA FATUA 


Three strains (S. N. 148, 290, and 375) of Avena fatua L., the 
wild species of Avena, were grown, and all proved highly susceptible 
to both smuts. Infections up to 40 per cent or more were common, 
varying with the year and the station. Examination of the results 
indicates a slightly greater susceptibility to Ustilago levis than to 
U. avenae, as higher percentages of infection were obtained from 
the covered smut. 


5 Since the data at Manhattan, Kans., are based on panicle counts and not on plant counts, the figures 
for that station are omitted from these and subsequent totals, 


30 BULLETIN 1275, U. S. DEPARTMENT OF AGRICULTURE 


RESULTS FROM AVENA LUDOVICIANA 


Five strains of Avena ludoviciana Dur. have been grown. Three 
of these strains (S. N. 80, 176, and 180) are moderately susceptible, 
especially to Ustilago levis. 'The results, however, have been quite 
variable at the different stations in different years. Strain S. N. 291 
has proved to be somewhat more susceptible than the other three, 
showing higher percentages of infection. The fifth strain, S. N. 
72, proved to be highly resistant. It is characterized by a prostrate 
habit in early growth. It was received under the name of Avena 
sulcata F. Gay. 


RESULTS FROM AVENA NUDA 


Two strains (S. N. 181 and 293) of the awned type of naked oats 
(Avena nuda L.) were grown and both proved to be highly susceptible. 
With rare exceptions the infection was always above 80 per cent 
and occasionally percentages of 90 to 100 were recorded. 

Five additional strains of Avena nuda were grown, namely, inermis 
(S. N. 26, 30, 144, and 294) and Liberty (S. N. 292). These varieties 
also proved highly susceptible, commonly showing 80 per cent or 
more of infection. The results from Liberty, a cross between a 
naked oat and Swedish Select, were slightly lower than from the 
other varieties. The Liberty variety, while quite susceptible to 
both smuts, usually does not show percentages of infection as high 
as those obtained on the other naked oats. 

The results clearly indicate that all strains and varieties of Avena 
nuda are extremely susceptible to both loose and covered smut. 


RESULTS FROM AVENA SATIVA 


In the course of the experiments:more than 90 varieties of Avena 
satwa, represented by 182 strains, were grown. Based upon the 
percentages of infection these different strains and varieties fall into 
several groups. The first group includes the varieties which may 
be described as immune from or highly resistant to both smuts. 
The number of varieties included in this group is comparatively 
small. The list is given in Table 3. 


TaBLE 3.—List of varieties and strains of Avena sativa found to be highly resistant 
to both loose and covered smuts of oats 


Variety or strain Seed No. Variety or strain Seed No. 
Belyaks. ie. 202 5 ee 306. || ,JJoanetten~ veeseo-_ 3: 2 Leese 187 
Black: Mesdag® 2125.09. in ae 70, L17,and 188)|' VeONnanCh sn cr 2. ee eee See 215 
CRMCASIS 8 se) 250 fete ee 279° || Var, anabiea. Ss ges 45 
Gulberson: - 8:24 3st. ag 206'|| Pringle Progress. 7) -..c2)_2/fj 222 218 
Dansshelsiand. - 2 pss yee 311"|| Siberian’= Saw tat hig eee 323 


Black Mesdag, represented by three strains (S. N. 70, 117, and 188), 
has proved to rae practically free from infection. A total of 7,237 
plants in the experiments with Ustilago avenae and 6,435 plants in 
the experiments with U. levis has been grown at all the different sta- 
tions. At Manhattan and Ames a doutaned infection of this variety 
has been recorded. Unfortunately, plants were not preserved for 
final identification. Out of a total of 2,288 plants in the series in- 
oculated with U. avenae grown at Brooklyn 4 were found infected. 
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In the series inoculated with U. levis, a total of 1,893 plants was grown 
at Brooklyn, but none was infected. The infected plants were all 
found in 1921, and there can be no doubt as to their identity. The 
variety, however, has proved consistently to be highly resistant. 

A second group includes those strains and varieties which had a 
low percentage of infection, varying from less than 5 to about 20. 
Occasionally negative results were obtained, and in a few cases the 
percentage of infection at a particular station in one season exceeded 
20. The varieties included in this list are shown in Table 4. 


TaBLE 4.—Jist of varieties and strains of Avena sativa found to be moderately 
resistant to both loose and covered smuis of oats 


! 
Variety or strain peed | Variety or strain Baed 
A REERDIS Gopi ee ne eee ee EAE sap ERD HOO Wikia ec 2 age eee cok Oe ME ae Boa 397 
fA, Qlined,. 42 lise diy Sede pee rie a. 7, 328; | |}GEEISh Victor. Sitar tay eee 2 204 
SEAN GATT Se ee Ree eee eee eee RON CRG ame Li Gets ae ily x 20S oes Ds Se os 125, 208 
WORMON MAH eee eee en ROS TAM OLSON cso ve eee ee eee eee 209 
(SUID SNe ee a es ae ae ee SHOs bs EOS 20412 Pee ee ee 212 
Early Mountain___________- ys SORT a DOP OVary simbten set Shwe F 5 fe 50, 51, 286 
Early Mountain No. 2_.. 22. 22220. 2 213 || RichIsnd teen. uk. es IIe 36. Fda 
Green: FESS es ee te I ck Te ed 2M ATs SC LOSA es Br Re oo Pages See 14 
ERGOT bee er ne oe re ee 296. |P Oixby=DayisclechlOne ton son ee 167 
Spe eee ae eS IEE ees eR ee ea 317 | 


A third group includes those varieties which are moderately sus- 
ceptible to both smuts. The degree of infection usually ranges 
between 20 and 40 per cent, rarely falling below 20 or rising above 40. 
This list is a long one, as shown 1n Table 5, and includes most of the 
varieties and strains of Avena sativa. 


TABLE 5.—Jist of varieties and strains of Avena sativa found to be moderately 
susceptible to both loose and covered smuts of oats 


| 
Variety or strain Seed No. | Variety or strain | Seed No. 

RE DBHOAH CONS eet ye a 269° || Montana _ . fs 5) 4 ¢er se 10 
7 ee ae oe ee | 270i Maro mutica... wr 43 ,44,47,49,53,54,56,58 
Awnless Probsieier--_-______- | PAS Wi Mar Misraliest a i rertry tyes 60 
Banners ee tees | ee H - 2a North Binnishe= 32282 123, 184 
Behyakss = 2? hee Riot 115, 321 |} Old Island Black-________-_- 163, 217 
BipVBOuUE-. 222. 222 2-1 272, 307 || Var. praegravis _-_+-_.-.____- 63 
Black American ------__-__-_- | 185 || Ruakura Rustproof--__-_---- 266 
Wars-piminined.- 7 bP) Sy Siberian fe — 4 ee | epael yy 282 
Clhydesdales 2-6 35 5 rie __ F585 A951, |). Sikvermine us Se eo 164, 199, 220, 221, 319 
Culbersomt 22282 oe Fk? 120, 192 || Silvermine (selection) ________ 165 
Culberson (Selection) _________- 194, 344) || Sixty-Day.- 2. fn fo 223, 224 
DPawrhbency == ses Oo 195 |} Swedish Select _-______.-______- 168, 225-228 
Barly‘ Dakote-283. S=f2 2 fre PICT (Popolsks ito. yee gee Py» 4 232 
(CENT Ff ee eae ee See eee Pose VACLOR Yes 20 Wes be 283, 364 
Golden Fleece------.-_______- 315 |} Wernich Golden-_--__-______- 324 
Green Russian .....________=_- 226.313; 11,Winite. Bonanza =. <b. ae ee | 325 
Heavyweight Champion______ 318 || White Maine___-__--____- __- 234, 326 
irishowieber- oT tes cli R5p-||-Wintes "Paris2o2). ¢iyerrd 3s Various - numbers 
IQS rs eS es 158 and selections. 
VEC SA ST ie a Ree 9 || Wisconsin Pedigree_-_-______- 365 
Ce a Se eS 2d He WISCONSIN NOs bes me ess 366 
shite TES <a ee 160, 210, 211, 213, 278 


A fourth group includes a few varieties which may be described as 
very highly susceptible to both loose and covered smut. As a rule, 
percentages of infection of 40 or higher are obtained. The varieties 
and numbers are given in Table 6. 
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TaBLeE 6.—List of varieties and strains of Avena sativa found io be highly susceptible 
to both loose and covered smuts of oats 


' 


: : Seed . P Seed 

Variety or strain id. ; Variety or strain No- 
Canadian see ses Sr eRe eT Reps 119, VOO*|| Surte=. es 2 Se 2 eee 157 
Gi NG: BOs. 22 a oe es 146 || Kherson (selection) --.__._-.-__-2__-._._ 159 
Danish slande-- 58 ogee hae eee: 310.|| North -Hinimish "st ae Se og ae ae 216 
Bdrly Chamipidn Au"). fick SLE Ste 150, 197 -|| Var. praegravis_.2)-1.-22L0L LL) ies 13, 61, 62 
Golden Drops2°. = fa a SS ees 154’ || Probsteleta< fi. 2&2 S25 | 219 
Golden: Rain = ae eee eae eh le ee 202, 275 fl SL VeLNMIe soe ee ee ae 222 
Viarsprisoar ton cee ee 41 || Silvermine (selection) -_________________ 165, 231 
LrASHeVACLOLS sae | cae te Lae ae ow 205.) Sixty. D ay soe 2 5 eee eee eee 166 
Japan (Selection) _S2_ ere Shai 188 || Victor 22 Sas 1 ae 126, 233 


A fifth group includes several varieties which usually have had 
higher percentages of infection from Ustilago avenae than from JU. 
levis. ‘The varieties included in this group are given in Table 7. 


TaBLE 7.—List of varieties and strains of Avena sativa which usually have had 
higher percentages of infection from Ustilago avenae than from U. levis 


- 


Variety or strain Seed No. Variety or strain Seed No. 

ATT Oras. Stee acre eee 183) keish-Vietors se HEL 2 os 206 
Bicknell (selection) -_---________- BAL 342; |p. PAP Aaa ene eae tee eee 207 
Black Diamond =~ - es 116 |) oineomne <2 3" eee ee 212, 214 
Black:Mioggtl <5 St es 189 || Monarch (selection) ___________ 162 
Black Norway=-2222225 222 2_ 118} 186: |} Var. muticac. 3222 2sce ess 223 11, 42, 46, 52, 57, 331 
Cx sNONG02 Serpe cece tae eee 145)}| Nebraska No. 21-222 2. ee 280 
Culberson ¥ ew see 3592|(tVarenignaa. -- 20 bere steed 12, 59 
Culberson (selection)__-_______- 193,345 "| WROSSIaT === aoe Le ee ee ene 3 
Danish ss seereea yo} ae 309 || Scottish Chiefs2= 22st see 124 
Danish Island: ¢2¢. 3-1? cela 149 || Swedish Select________.--______ 229 
Dwari:Culbersone-2- 52) ase 196° || Var; trisperma= =. 2 = ase 64 
Harly:Gothland====— 2 ae 152, 200 || White Queen_______-_____-__=_ 327 
Green Russian==_- 225 — os 316 


In some cases the variety is only slightly or moderately susceptible 
to the loose smut, and the difference in the behavior of the variety 
to the two smuts is not so evident. In other cases the difference 
between the percentage of infection with loose smut and with cov- 
ered smut is very marked. 

The sixth and final group includes five varieties which appear to 
be somewhat more susceptible to Ustilago Tevis than to U. avenae, 
although the differences are not so evident. These varieties and 
their seed numbers are as follows: C. I. No. 620 (S. N. 148), 
Green Russian (S. N. 203, S. N. 314), Monarch (S. N. 161), Silver- 
mine (S. N. 303), and Tobolsk (S. N. 122). 

Although the Avena sativa group as a whole consists of varieties 
susceptible to both smuts, it is important to note the occurrence of 
a few varieties remarkably free from smut infection. Black Mesdag 

ossesses a very high degree of resistance, while Siberian (S. N. 323) 
hae as good a record but has not been grown so long. 


RESULTS FROM AVENA SATIVA ORIENTALIS 


The tests included 24 distinct varieties of side oats (Avena sativa 
orientalis L.). Practically all of these have shown high percentages 
of infection. Infections of 40 per cent or more were common. 
The var. obtusata (S. N. 33) and var. tartarica (S. N. 5) were much 
less susceptible than the other varieties. Variety mutica (S. N. 32) 
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appears to be highly susceptible to Ustilago avenae but somewhat 
resistant to U. levis. 

As a group the side oats are extremely susceptible to both smuts, 
and no other striking cases of resistant varieties have been dis- 


covered. 
RESULTS FROM AVENA STERILIS 


Four strains of the wild species (Avena sterilis L.) have been grown. 
These strains are closely related to Avena ludoviciana. Two of 
them (S. N. 27 and S. N. 28) have proved to be moderately suscep- 
tible. The results have varied considerably from year to year and 
at the different stations. ‘A third strain (S. N. 252) has had com- 
paratively high percentages of infection in the one year in which it 
was grown at. Aberdeen, Idaho. S. N. 128 has had lower percent- 
aS “ infection in the one year at Aberdeen and one year at 

Too : 

Ten cailtreated varieties of the Avena sterilis type have been grown. 
Seven different strains of Burt (S. N. 67, 74, 75, 175, 253, 254, and 
339) have been grown. S. N. 67 has had comparatively low per- 
centages of infection, especially with Ustilago levis, except at Aber- 
deen in 1919 and at Columbia in 1920. S. N. 74 has shown con- 
siderably higher percentages of infection. S. N. 75, received under 
the name of Early Ripe, usually has shown low percentages of in- 
fection, the important exceptions being at Aberdeen in 1919 and 
Ames in 1920. 8S. N. 175 and S. N. 253 consistently have had very 
low percentages of infection. Strain S. N. 254 had rather high 
infection at Brooklyn in 1921. S. N. 339 has given results slightly 
above the average for the other strains. This strain, however, was 
from a commercial source and may not have been a pure Burt 
variety; no special effort was made to establish a pure-line Burt in it. 

Four different strains of Fulghum (S. N. 129, 257, 264, and 368) 
were grown. S. N. 129 was obtained from Etheridge under the 
name of King. S. N. 264 and S. N. 368 are known as Kanota, a 
strain of Fulghum distributed by the Kansas Agricultural Experi- 
ment Station. A total of 3,252 plants of Fulghum (S. N. 129) was 
erown from the seed inoculated with Ustilago avenae. Of these, 
only 6 plants were infected. In the series inoculated with JU. levis 
2,946 plants were grown, of which 9 wereinfected. Fulghum (S. N. 
257) has almost as good a record, as only 24 plants out of a total of 
3,917 in the U. avenae series and only 14 plants out of a total of 3,989 
in the U. levis series were infected. The two strains of Kanota 
(S. N. 264 and S. N. 368) developed only 15 infected plants out of 
a total of 1,491 after inoculation with U. avenae and 10 infected plants 
out of a total of 1,344 after moculation with JU. levis. 

Seven different strains of Red Rustproof oats have been grown. 
Strains S. N. 131, 262, 338, and 354 have given slightly variable 
results, but on the whole the percentages of infection have been 
small. On the other hand, strains S. N. 263, 265, and 355 have given 
consistently low percentages of infection. 

All the other varieties of Avena sterilis grown, namely, Black 
Algerian (S. N. 261), Red Algerian culta (S. N. 256), nigra (S. N. 
130), and Selection (S. N. 132), have proved resistant, altboteh in 
some cases the number of plants obtained was relatively small. 
A selection from Italian Rustproof (S. N. 260) has given low per- 
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centages of infection. Turkish Rustproof (S. N. 267) has shown a 
high degree of resistance to both smuts, but the selection from 
Tans Rustproof (S. N. 268) seems to be somewhat more sus- 
ceptible. 

The cultivated strains and varieties of Avena sterilis have shown 
a remarkable degree of resistance to both loose and covered smut. 
It is especially striking that such important commercial varieties as 
Burt and Fulghum (including Kanota) possess a very high degree 
of resistance to the smuts. On the other hand, it is noteworthy that 
the wild types and the closely related species A. ludoviciana are 
moderately susceptible to both Ustilago avenae and U. levis. 


RESULTS FROM AVENA STRIGOSA 


Four strains (S. N. 29, 76, 133, and 177) of Avena strigosa 
Schreb. were grown. In the experiments with Ustilago avenae, 4,824 

lants were grown and in those with U. levis 3,736 were grown. 
No infected plants were observed. Evidently all the strains used 
were highly resistant to both smuts. 

Mrs. Lucille K. Bartholomew, in her experiments with certain vari- 
eties of oats while in the Office of Cereal Investigations, succeeded 
in producing infection in a single plant of Avena strigosa (unpub- 
lished data). There can be no question as to the identification of the 
plant, because it was only partially smutted. 

It is interesting to compare the results with those obtained by 
Vavilov (20). He grew in his experiments four different strains 
of Avena strigosa and found that three were immune from Ustilago 
avenae. The fourth strain, however, had a considerable percentage 
of infection. He found that this strain differed genetically from the 
other three, as it would cross readily with the ordinary types of 
Avena. Stapledon (/8) and Sampson and Davies (15) record the 
occurrence of smut in the Orkney Strigosa. It is evident that there 
are distinct strains of A. strigosa that are more or less susceptible 
to the smuts: These may all differ genetically, however, and may 
have the satiwa type in their ancestry. 


GREENHOUSE EXPERIMENTS 


It is evident from the data presented that very great differences 
are found in the susceptibility of oats to Ustilago avenae and U. 
levis. In order to examine more closely the behavior of some re- 
sistant varieties, experiments were conducted in the greenhouse in 
1919, 1920, and 1921. Several of the most resistant varieties, to- 
gether with a number of extremely susceptible ones, were grown in 
these different years. The data are summarized in Table 8. 

An examination of Table 8 shows clearly that varieties highly 
resistant under field conditions have maintained their resistance when 
grown in the greenhouse. These varieties include Avena brevis (S. N. 
77 and S. N. 134);.A. ludoviciana (S. N. 72); A. sativa var. Black 
Mesdag (S. N. 70 and S. N. 117); A. sterilis var. Burt (S. N. 175), 
var. 'ulghum (S. N. 129 and S. N. 257), and var. Red Rustproof 
(S. N. 262); and A. strigosa (S. N. 133). A. brevis (S. N. 77) and A. 
ludowiciana (S. N. 72) gave entirely negative results in the field, but 
pent 2 en experiments one plant of each was observed to be 
iniected, 
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TaBLe 8.—Results of inoculating seed of several of the most resistant and extremely 
susceptible varieties and strains of different species of Avena with spores of Ustilago 
avenae and U. levis in the greenhouse in the years indicated 


Ustilago avenae Ustilago levis 
i A Infected Infected 
Species and variety S.N. |. Year Num- Nagi: 
ber of ber of 
plants | Num-| Per | plants} Num-| Per 
ber cent ber cent 
77 1919 122 . 103 ; 0.9 
en ae Ser) 1920 52 47 0 
Avena brevis....------ 134 { 43 Ba 4 4 0 e 
143 1919 14 9 64, 2 50 30 60. 0 
Avena fatua_..-.--------------------- 290 | 1920 38 1G) (Ga eas 26 25 96. 1 
72 1921 ae A ri (CN SES So 2 Seles OSES | Seer ee 
Vv ludoviciana-¢ ==4 4 oe 180 ION OE rn 5 SS ae £405 be Oe ile ae pe Ae ack ot oF 
Avena JUsoyis 291 1920 58 8 fae 44 30 68.1 
Avena nudae 181 | 1919 76 76) 100 | __. a= See 
| DIATIStAt Antes LL Se 1920 3 res 6 36 100 
bine oo 293 |) 1991 41 41 | 100 36 36 | 100 
: 30 1920 50 46 92.0 48 48 100 
Winy? mennatiss: 2:23 2 2 arr lass 1921 60 60} 100 58 53 91.3 
144 1919 70 50 71.4 40 35 87.5 
Pibert ysis ees. LO his yee 292 1920 48 46 95.8 40 40 100 
Avena sativa: j 
IDely ake ana emas 2 Ee 306 1921 58 4 6.8 64 2 Sei 
Black Diamond_---_----.-------- 116 1919 29 2 3.4 49 2 4.0 
1919 59 0 era) a | Sea i ee 
70 re 55 ‘ . a ‘ 0 
921 56 0 
Black Mesdag_---...------------- 1919 63 0 0 85 0 0 
117 1920 49 0 0 54 0 0 
1921 60 0 0 55 0 0 
f 119 { 1920 53 47 88. 6 55 54 98.1 
Canadian____-_---_--------------- 1921 60 50| 83.3 54 35 64.8 
Culbersaneee = eee 120 1919 84 7 8.3 70 3 4.2 
Danish: Island\o39... fe. Saws 311 1921 54 13 24. 0 65 5 7.6 
: 150 1920 30 24 8020 eee OAs eat lores | Senet 
Barly Champion: _-2-+- 2+ tes { 197 | 1921 49 42} 81.6 52 27| 51.9 
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The varieties that were extremely susceptible under field conditions 
also were severely attacked in the greenhouse cultures. These varie- 
ties were Avena fatua (S. N. 148 andS. N. 290); A. nuda var. biaristata 
(S. N. 181 and 8S. N. 293), var. cnermis (S. N. 30 and S. N. 144), and 
var. Liberty (S. N. 292); A. sativa var. Canadian (S. N. 119), var. 
Karly Champion (S. N. 150 and S. N. 197), var. Green Russian (S. N. 
121), var: Silvermine (S. N. 164), var. Swedish Select (S. N. 168), and 
var. Victor (S. N. 126); A. sativa orientalis var. Black Tartar (S. N. 108) 


36 BULLETIN 1275, U. S. DEPARTMENT OF AGRICULTURE 


and var. Green Mountain (S. N. 110). Onthe whole, the percentages 
of infection were somewhat higher in the greenhouse than in the field. 

Certain varieties, Avena ludoviciana (S. N. 180) and A. sterilis 
var. Red Rustproof (S. N. 262), gave negative results in the green- 
house cultures, although infections usually occurred in the field. 
Moderately resistant varieties, such as A. sativa var. Black Diamond 
(S. N. 116), var. Ruakura Rustproof (S. N. 266), and var. Belyak (S. N. 
306), gave about the same percentages of infection in the greenhouse 
as in the field trials. Danish Island (S. N. 311), which under field con- 
ditions showed only slight susceptibility to the smuts, gave rather 
high infections with Ustilago avenae in the greenhouse. 

A special feature of the greenhouse infections was the vigor of the 
outbreak of the smut. In many cases the spores were developed not 
only in the floral parts but also on the upper leaves of the plant, 
resembling a characteristic leaf smut such as Urocystis tritici on wheat 
or Ustilago striaeformis on various grasses. In most cases these sori 
were found only on the upper or flag leaf; sometimes, however, one 
or more of the leaves just below the flag leaf also showed the same 
condition, but as a rule the sori on these were not so prominent nor 
extensive. These linear sori occurred on the blade of the leaf, rarely 
on the upper part of the sheath. The pustules were most numerous 
at the base of the blade, but frequently extended clear to the tip, 
forming long parallel striz. Inthe early stages the spore masses were 
covered by the leaf tissue which soon ruptured and allowed the spores 
to escape. Very often the leaf, if severely attacked, was dwarfed. 
(Pls. I.andIII.) Several observers (3,9) have recorded this occurrence 
of the formation of spores on the leaves, and Verissimo d’Almeida and 
de Souza (21) have described a variety foliicola of Ustilago avenae. 
While this condition seems to be more prevalent in plants grown 
under greenhouse conditions, occasionally a similar condition is 
observed in plants grown in the field. 

These leaf sori occur on plants infected both by Ustilago avenae and 
U. levis. Their occurrence seemed to be correlated somewhat with 
the susceptibility of the varieties. The strains of Avena fatua, A. 
nuda, and A. satwa orientalis var. Green Mountain were particularly 
conspicuous for the development of these sori on the leaves. 


SUMMARY 


Studies on the varietal resistance and susceptibility of oats to 
Ustilago avenae (Pers.) Jens. and JU. levis (K. and S.) Magn. were 
carried out at Columbia, Mo., Ames, Iowa, Manhattan, Kans., 
Aberdeen, Idaho, Pullman, Wash., and Brooklyn, N. Y. Strains 
and varieties of Avena brevis Roth, A. fatua L., A. ludoviciana Dur., 
A. nuda L., A. satwa L., A. sativa orientalis L., A. sterilis L., and A. 
strigosa Schreb. were grown. 

The strains and varieties at the widely separated stations gave, in 
general, similar results. 

Six strains of Avena brevis were grown. Five of these were similar 
and gave negative results with both smuts, except in one doubtful 
case. Plants grown in the Ustilago avenae series numbered 4,390, 
and in the U. levis series they numbered 3,734. The remaining strain 
differed in maturing later and in other respects. Only four plants 
out of a total of 1,016 were observed to beinfected with U. levis. Nega- 


) Bul. 1275, U. S. Dept. of Agriculture PLATE II 


USTILAGO AVENAE (PERS.) JENS.—I 


Leaf sori on Avena nuda L. var. inermis (two-thirds natural size) 


PLATE III 


1275, U. S. Dept. of Agriculture 


Bul. 


Ms 


1 pee 


me 


USTILAGO AVENAE (PERS.) JENS.—II 


; B, lower surface of leaf 


af 


A, Upper surface of le 


Avena nuda L. var. Liberty: 


sorl on 


Leaf 


enlarged 2 diameters 


VARIETAL SUSCEPTIBILITY OF OATS TO SMUTS 37 


tive results were obtained with U. avenae in the total of 850 plants 
rown. 
i Three strains of Avena fatua were grown, and all proved susceptible. 

Five strains of Avena ludoviciana were grown, and four of them 
proved moderately susceptible. The fifth strain was highly resistant. 

Seven strains and varieties of Avena nuda were grown. ‘These 
were all highly susceptible to both smuts. 

Avena sativa was represented by over 90 varieties and 182 strains. 
These showed great variation in their susceptibility. A few proved 
to be very resistant, including Black Mesdag, Culberson (S. N. 295), 
Caucasus, Danish Island (S. N. 311), and Siberian (S. N. 323). A 
larger number proved to be highly susceptible, including Canadian, 
Early Champion, Golden Drop, Irish Victor, Japan Selection, June, 
North Finnish, Sixty-Day, and Victor. The greatest number of the 
varieties, however, may be placed in groups intermediate between 
these two extremes. Sven varieties, including Bicknell ((selec- 
tions] S. N. 341 and 342), Black Diamond, Danish, Danish Island 
(S. N. 149), Early Gothland, Rossman, and Scottish Chief, appeared 
to manifest a greater susceptibility to Ustilago avenae than to U. 
levis. The reverse seemed to be true in the case of C. I. No. 620 (S. N. 
148), Green Russian (S. N. 203 and 314), Monarch (S. N. 161), and 
Tobolsk (S. N. 122). 

All the varieties of Avena sativa orientalis appeared to be susceptible. 

The wild forms of Avena sterilis were moderately susceptible to 
both smuts. The cultivated forms, such as Burt, Fulghum, Red 
Rustproof, and other varieties, possess a marked resistance to both 
smuts. 

Avena strigosa was represented by four strains. No infected 
plants were observed, although 4,824 were grown in the series inocu- 
lated with Ustilago avenae and 3,736 in the series inoculated with 
U. levis. 

A number of varieties were grown in the greenhouse. The results 
were quite comparable to those obtained in the field experiments. 
Resistant varieties maintained their resistance to both smuts, and 
susceptible varieties were attacked severely. 

Under greenhouse conditions the formation of pustules of smut 
spores on the upper leaves of susceptible varieties was conspicuous 
in both Ustilago avenae and U. levis. 
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